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PARALYSIS OF OCULAR ELEVATION WITH AND 
WITHOUT PTOSIS . 


DANIEL B. KIRBY, M.D. 
NEW YORK 


ARIOUS conditions of paralysis of ocular elevation with and 

without ptosis will be described and cases illustrating the different 
types according to the muscles paralyzed will be reported. The purpose 1 
of this paper is to differentiate real ptosis and pseudoptosis and to bring 
out the indications for the application and the technic of surgical pro- | 
cedures which may be useful in correcting the hypotropia of the paretic 
eye, or the hypertropia of the sound, or fellow, eye when the patient 
prefers to fix with the paretic eye, and, finally, in correcting the ptosis. 


DEFINITIONS | 


Under the term “paralysis of ocular elevation” may be grouped a 
number of cases of disturbed ocular motility in which it is difficult or \ 
impossible for the patient to look upward because of the paralysis of 
the superior rectus and/or the inferior oblique muscle. For the sake 
of simplicity, the word “ptosis” in this paper signifies blepharoptosis. 
There may be associated either real ptosis or pseudoptosis. By real 
ptosis is meant a condition caused by paralysis of the levator muscle 
and/or the smooth muscle of the eyelid. By pseudoptosis is meant 
not a spastic closure of the lids by the orbicularis muscle but a lowered 
position of the upper eyelid associated with hypotropia. There are 
signs, such as a crease and fold in the upper eyelid, indicating the q 
attachment of an active levator muscle to the skin, and the ability | 
to open the eye when the fellow eye is occluded, that the levator and | 
the smooth muscle are not paralyzed. 


From the Departments of Ophthalmology of the College of Medicine of New 
York University and Bellevue Hospital. 

I acknowledge the contributions and teachings of Dr. J. M. Wheeler and 
Dr. James White in this field of study of ocular motility and the assistance 
of Dr. White in reviewing and criticizing this paper. 

Read at a meeting of the New York Academy of Medicine, Section of Ophthal- 
mology, March 19, 1945, and at the Eighty-First Annual Meeting of the American 
Ophthalmological Society, Hot Springs, Va., Nov. 12, 1945. 
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SIMPLE PARALYSES OF OCULAR ELEVATION WITH 
OR WITHOUT PTOSIS 


PTOSIS WITHOUT PARALYSIS OF ELEVATION 


li partial or complete paralysis of the levator palpebrae superioris. 
and/or the smooth muscle of the upper eyelid results in ptosis and there 
are no coincident or complicating paralyses of the extrinsic ocular 
muscles, particularly of the superior rectus or the inferior oblique, then 
the conclusions previously arrived at‘ for the surgical correction of 
ptosis still apply. 

1. Skin or subcutaneous tissue should not be removed unless it is 
in excess of normal or unless there is inflammatory thickening or cicatri- 
cial tissue which interferes with action of the lid. The production of 
deep cicatrices or sclerosis of tissue for the correction of ptosis is 
contraindicated. Legophthalmos should be avoided. The orbicularis, 
particularly, should be preserved to assist in closure of the eye. 


2. lf the paralysis of the muscles of the lid is partial, the palpebral 
fissure being wider in elevation than in depression of the eye, and there 
is visible a crease or fold in the upper lid as evidence of attachment 
and activity of the muscles of the lid, then the principle of resection and 
advancement of the levator and the smooth muscle of the upper lid and 
resection of a portion of the tarsus is indicated. 


3. If there is complete, or almost complete, paralysis of the levator 
and smooth muscle of the upper lid, with complete ptosis and a flat, 
expressionless lid, the palpebral fissure is actually narrower in elevation 
than in depression of the eye and there is no paralysis of the elevator 
muscles of the eye, then the Motais principle of transplantation of a 
portion of the superior rectus muscle is indicated. 

4+. The indications for the employment of the frontalis muscle, to 
enhance its vicarious action in certain cases of ptosis, are brought out 
later in this paper. In general it may be said that the patient wishes 
to get rid of the arching of the brows, the corrugation of the forehead 
and the peculiar facial expression. This is his expression of ptosis, 
and he does not wish it continued by a frontalis muscle operation if 
this could be avoided by an operation on the levator and tarsus or 
the superior rectus when such a procedure is indicated and feasible. 


PARALYSIS OF SUPERIOR RECTUS MUSCLE WITHOUT PTOSIS 


Paralysis may affect the superior rectus muscle alone. In such a 
case there may be overaction or spasm of the inferior oblique muscle 
of the fellow eye when the eye with the paretic superior rectus is 


1. Kirby, D. B.: Blepharoptosis: The Technique of Its Surgical Correction, 
Surg., Gynec. & Obst. 70:438-449, 1940. 
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fixing. This condition may be unilateral or bilateral. In case of uni- 
lateral paralysis the patient may, and usually does, exhibit a deviation 
of the sound, or fellow, eye upward and in the field of action of the 
inferior oblique muscle when he chooses to fix with the eye that has 
the paretic superior rectus muscle. This phenomenon may be explained 
in one of two ways. First, the nervous stimulation directed to the 
paretic muscle may be more than necessary, and the reaction of the 
inferior oblique muscle, which acts in the same field for the fellow eye, is 
correspondingly greater, or, second, diplopia and confusion occur in 
the fields of action of the paretic superior rectus and the sound inferior 
oblique of the fellow eye, and various efforts are made to avoid the 
accompanying confusion. The overaction or spasm of the inferior 
oblique may accomplish this, moving the second image-farther away 
from the first image. Some patients tilt and rotate their heads, either 
to avoid diplopia or to hold fusion in a limited field. In case there 
is paralysis of the superior rectus muscle of each eye there may be 
found double hyperphoria or hypertropia, particularly when fixation 
is made alternately in the field of action of the paralyzed superior 
rectus muscles. For example, when, with the right eye fixing, the 
eyes are turned up and to the right, there will be left hyperphoria or 
hypertropia, due to the secondary deviation of the left inferior oblique, 
and the reverse will be true when the left eye is fixing in the position 
of eyes left. Variations in the degree of deviation will depend on 
whether or not the superior rectus muscles are equally paralyzed and 
whether or not the inferior oblique muscles are equally overactive. The 
picture will also vary with the presence or absence of binocular single 
vision. This usually depends on the age at which the paralysis devel- 
oped. Many such conditions and illustrative cases have previously been 
described. ‘The indications for and the application of surgical procedures 
in such cases are well known. It is unwise to resect or advance the 
paretic superior rectus because the patient will continue to fix with 
the paretic eve and the secondary deviation of the fellow eye will remain. 
The condition of paralysis of one or both superior rectus muscles with 
accompanying spasm of the inferior oblique of the fellow eye, with or 
without ocular torticollis, has been satisfactorily alleviated by myotomy 
(previously called tenotomy) or myectomy of the overactive inferior 
oblique at its origin, the choice depending on the degree of the devia- 
tion. Myotomy or myectomy at the insertion of the inferior oblique 
usually results in complete paralysis of the muscle. The application 
of the principle of recession of the inferior oblique from its insertion, 
as developed by White,? has given more accurate results, particularly 


2. White, J. W.: Surgery of Inferior Oblique At or Near the Insertion, Am. 
J. Ophth. 26:586-591, 1943. 
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in cases of lesser degrees of paralysis and in cases of bilateral involve- 
ment in which a graduated effect is desirable in order to obtain a hori- 
zontal level of the two eyes in the primary position. 


UNILATERAL PARALYSIS OF SUPERIOR RECTUS MUSCLE 
WITH COMPLETE PTOSIS BUT WITH INTACT 
INFERIOR OBLIQUE MUSCLE 


In a case of ptosis there may be evidence of paralysis of the superior 
rectus muscle but with an intact inferior oblique muscle. 

It has often been said that in the presence of a paralyzed superior 
rectus muscle and complete real ptosis the Motais principle of trans- 
plantation of a portion of the superior rectus muscle for relief of the 
ptosis should not be employed. The decision should rest on whether 
the eye on the affected side is level with the fellow eye in the primary 
position; whether there are other signs or tests of activity of the 
inferior oblique of the same eye, such as absence of diplopia when 
the eye is turned into the plane of action of its inferior oblique, and 
whether the excursion and the screen test in the six cardinal positions 
indicate the paralysis of the superior rectus and the levator muscle 
only. If in application of other tests which should be used in a case 
of ptosis it is found (1) that the paralysis of the levator muscle 
of the eyelid is practically complete and the procedure of resection 
and advancement of the levator and tarsus would fail, (2) that the 
palpebral fissure is actually narrower on elevation than on depression of 
the eyes, and (3) that, in addition, the patient can roll the affected eye 
up when the eyelids are held open and the patient is told to close the 
eyes, then the principle of Motais, carefully used, may be applied. 


PARALYSIS OF INFERIOR OBLIQUE MUSCLE ALONE 


Isolated paralysis of the inferior oblique muscle is rather uncom- 
mon. It may occur with or without ptosis. 


Paralysis of Inferior Oblique Muscle Without Ptosis—An illustrative case 
follows. 


Case 1.—In a white girl 9 years of age it had been noted that the left eye 
was “cast up.” Central vision was 20/20 in each eye. She preferred to fix with 
the right eye. The palpebral fissures were equal. Left hypertropia of about 10 
degrees of arc was evident. The excursion and monocular uncover tests disclosed 
weakness of the right inferior oblique with overaction of the left superior rectus 
muscle. In gazing up and to the right the eyes were practically level, whereas 
in gazing up and to the left there was at least 20 degrees of arc of left hyper- 
tropia. The inferior rectus and superior oblique muscles appeared normal. The 
child was able to fuse images in the lower fields. It was reasoned that for 
correction of this “casting up” it would be unwise to resect or advance the paretic 
right inferior oblique muscle, as the effect of the fixation with the paretic eye 
would still remain. It was judged best to do a recession of the left superior 
rectus. The result was excellent. There was no ptosis after the operation of 
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recession on this rectus, in the performance of which particular care was taken 
to free the normal connections between the muscle and the fascias, particularly 
of the overlying levator. 

Paralysis of Right Inferior Oblique Muscle with Real Ptosis—An illustrative 
case follows. 


Case 2.—A white girl aged 16 years had a history of forceps delivery with 
injury of the tissues of both orbits. The left eye was amblyopic, probably due to 
retinal hemorrhage at birth. Corrected vision was 20/30 in the right eye and 
20/100 in the left eye. She carried her head level, raising her eyebrows and eyelids 
by means of her frontalis muscle. When the brows were held down, there was dis- 
closed complete ptosis on the right side and partial ptosis on the left side. When the 
eyelids were held open and the patient was instructed to close her eyes, the eyes 
rolled up well and diverged. Evidently, she had a good right superior rectus 
muscle. Excursions and monocular uncover tests showed paralysis of the right 
inferior oblique muscle. She fixed with the paretic right eye, but there was 
practically no left hypertropia. Because there was no right hypotropia, or lowered 
level, of the right eye and because she had a good right superior rectus, it was 
decided to do a modified Motais operation on the right eye. There was a definite 
indication for this because, first, there was evidence of complete paralysis of the 
levator muscle and the palpebral fissure was actually narrower on elevation than 
on depression of the eye; second, the superior rectus was active, and, third, any 
operation employing the frontalis muscle would result in continuation of the facial 
expression, which the patient disliked. In the correction of ptosis the use of 
the resection and advancement of the levator muscle or the Mogais principle is, 
if feasible, to be preferred to the use of the frontalis muscle. The modified Motais 
procedure gave a satisfactory result in this case. 


MULTIPLE PARALYSES OF ELEVATOR MUSCLES 


There have come to my attention unusual cases which illustrate, 
each in a different way, the surgical problems of some of the more 
uncommon or complicated conditions of paralysis of ocular elevation. In 
all but 1 of them there have been hypotropia and real ptosis or pseudo- 
ptosis. 

The conditions which will be discussed are: (1) unilateral paralysis 
of the superior rectus and inferior oblique muscles with real ptosis and 
pseudoptosis ; (2) bilateral paralysis of the superior rectus and inferior 
oblique muscles with pseudoptosis; (3) bilateral replacement of the 
superior rectus muscles by fibrous tissue with unilateral real ptosis; 
(4) unilateral complete paralysis of the third nerve with real ptosis; 
(5) unilateral paralysis of the third nerve with paradoxic ptosis; (6) 
bilateral complete external ophthalmoplegia with bilateral ptosis. I have 
observed also 3 cases of manifest cicatrix formation with various com- 
binations of orbital atrophy, enophthalmos, strabismus fixus and ptosis 
and several cases of thyrotoxicosis with paralysis of elevation and 
ptosis but shall not describe them here. The phenomena of Marcus 
Gunn also will not be discussed. The causes of the other conditions 
included lesions in the supranuclear, nuclear and peripheral portions of 
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the oculomotor nerves and local orbital birth trauma with and without 
forceps delivery. 


UNILATERAL PARALYSIS OF SUPERIOR RECTUS AND INFERIOR 
OBLIQUE MUSCLES WITH COMPLETE REAL PTOSIS 


Case 3.—A white girl aged 16 years was seen in 1936 with real ptosis. She 
had had a flat, expressionless, completely closed right upper eyelid since birth. 
There was no sign of a crease or fold indicative of the attachment of the levator 
muscle to the skin of the lid or of any activity of the levator. She was unable 
to open the eye even when the fellow eye was occluded. There was no evidence 
of the jaw-winking phenomenon. Wher the lid was lifted with the finger, the 
globe was found in a position of hypotropia of 20 to 30 degrees of arc. The eye 
was amblyopic, with vision of less than 20/200. The head was carried erect 
through the influence of the normal (left) eye and eyelids, and no effort was 
made to throw the head back, wrinkle the forehead, elevate the brow or in any 
other way try to use the right eye alone or with the left eve. There was po diplopia. 
The other extrinsic ocular muscles apparently were functioning. The attempt to 
improve matters therefore was on a purely cosmetic basis. The first effort was 
directed to raising the globe to a level with the primary position of the left eye. 
The procedure of resection and advancement of the atrophic remnants of the 
superior rectus and of the inferior oblique over the orbital margin? was resorted 
to. The result was as good as could be expected from the effect of tensing of 
atrophic muscle tissues which had practically no functioning fibers. It did not 
seem necessary #0 do a recession of the inferior rectus or the superior oblique, as 
these muscles appeared relaxed. After about three months an effort was made 
to correct the ptosis by suturing the superior rectus tissue to the upper border 
of the tarsus, the open method, through an incision in the skin, being preferred 
to the conjunctival exposure. Partial success was achieved, the opening of the 
lids being 5 mm., as compared with the 10 mm. fissure of the normal (fellow) 
eye. I believe that now I should use a modified frontalis procedure for the final 
step in such a case, bringing down a thin band of fascia from beneath the mobile 
eyebrow to attach to the tarsus, and thus enable the patient to use the frontalis 
muscle better. Employment of the frontalis muscle is indicated in such a case, 
because there is no other way out of the difficult situation. Resection of the 
levator or tarsus or use of the Motais principle would fail. I should carefully 
avoid any injury or use of the orbicularis muscle, preserving the latter muscle 
intact, so that, aided by the relaxation of the frontalis muscle and the lowering 
of the brow, the patient may be able to close the eye and not suffer from lagoph- 
thalmos. 


UNILATERAL PARALYSIS OF SUPERIOR RECTUS AND INFERIOR 
OBLIQUE MUSCLES WITH PSEUDOPTOSIS 


Case 4.—A white man aged 42 had had a normal birth, but early in infancy 
his parents noticed that he could not open his right eye properly. He threw 
his head back, arched his eyebrows and corrugated his forehead in the effort to 
see with both eyes. At the age of 30 he had a Motais operation elsewhere for 
the correction of the ptosis. When I first saw him he had an evident paralysis 
of both the superior rectus and the inferior oblique muscle of the right eve and 


what was considered to be a real ptosis but was later recognized as a pseudo- 
ptosis on the same side. The left eye and eyelids were normal. He had 20/20 
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vision in the right eye with a correction of + 1.00 D. cyl., ax 100 and 20/20 in 
the left eye with a correction of —0.25 D. sph. — + 2.00 D. cyl., ax 140. Binocular 
single vision was obtained in the lower fields with the aid of the head-back 
position, but when an effort was made to bring the head nearer to the level 
position vertical diplopia was experienced and the right eye remained in a position 
of hypotropia of 30 degrees of arc. His paretic right eye was the dominant eye 
and was preferred for fixation with the head thrown back. On Aug. 5, 1942 
a 4 mm. recession of the right inferior rectus was done, and the right inferior 
oblique was advanced over the orbital margin? ; at the same time an adhesion 
was effected between the right superior rectus muscle and the right upper tarsus. 
The cosmetic effect in the immediate postoperative period was satisfactory. The 
right hypotropia was reduced to 10 degrees of arc, and the lid was elevated so 
that the palpebral fissure was 7 mm. There was slight lagophthalmos, and the 
patient expressed himself as pleased with the result. He was again employable 
as a salesman. However, he soon experienced some annoyance with limitation 
of rotation of the right eye and with diplopia, and he acquired the habit of closing 
his right eye or of using an occluder. In retrospect, I should choose to be 
content with a lesser raising of the paretic right eye and should lower the left 
eye and use the principle of the vicarious action of the frontalis muscle through 
a brow fascia transplant rather than that of the lid-globe adhesion for the correc- 
tion of the ptosis. Now, after a period of two years, the original conditions are 
returning in the stretching of the atrophic muscle fascias which were used to 
elevate the globe. There is developing again almost as much right hypotropia 
as there was before. A _ recession of the left inferior oblique and/or the left 
superior rectus muscle may be indicated to correct the secondary deviation of 
the left eye when he is fixing with the paretic right eye. This may bring the 
left eye down to the level of the right eye and improve the field of binocular 
single vision. It may also be necessary to do a recession of the right inferior 
rectus or the superior oblique muscle. Finally, the right lid-globe adhesion may 
be released and the frontalis muscle used for partial correction of the ptosis of the 
right lid through formation of a brow fascia transplant. The patient may be satis- 
fied to retain some of the backward tilt of his head. 


Case 5.—A white youth aged 16 had pronounced right hypotropia and pseudo- 
ptosis in the primary position. The right orbital area had been injured by high 
forceps at a difficult birth. He had always carried his head erect and level and 
with the right eye closed. He was able to open his right eye by sliding his jaw 
to the left, but not to the right. When he threw his head back, as when he was 
told to do so for the purpose of the test, the right upper eyelid opened and third 
degree binocular single vision was demonstrated in the lower fields. He has 20/20 
vision in the right eye with a correction of — 0.50 D. sph. — 0.50 D. cyl., ax 95 and 
20/20 in the left eye without any lens. He evidently preferred to fix with the 
normal (left) eye and to keep his right eye closed. He was able to fix with the 
right eye when the left eye was occluded, and during such a test the right upper 
eyelid opened so that the palpebral fissure measured 8 mm. At times the right 
upper eyelid rose sharply and without control. There was a good fold and 
crease in the skin of the right upper eyelid, indicating the attachment of the right 
levator muscle (palpebrae superioris) and possibly a good levator muscle. As 
soon as the occluder was removed from the left eye or a shift forward was made 
from the position of head back, with binocular single vision in the lower fields, the 
right upper eyelid would snap down, shutting the right eye. The atypical jaw- 
winking phenomenon, which may be explained on the basis of a congenital 
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anomalous connection between the third and the motor fifth cranial nerve, was the 
only evidence that the pathologic process was not entirely local. Diplopia was 
feared and avoided by the patient and could not be mapped accurately. There 
was right hypotropia of at least 30 degrees of arc, with clinical evidence of com- 
plete paralysis of both the superior rectus and the inferior oblique muscle on the 
right side. Screen tests in the cardinal positions did not demonstrate conclusively 
that the other extrinsic muscles of the right eye were entirely normal. The attempt 
to demonstrate Bell’s phenomenon failed. The right eye did not rise at all when the 
order was given to close the right eye while the upper eyelid was held up. The 
muscles of the left eye were apparently normal. On Nov. 20, 1944, with the 
patient under ether anesthesia, the passive motion of the globe was tested and was 
found to be restricted, as though the-superior rectus were partially replaced by 
fibrous tissue. The procedure of resection of the superior rectus was accomplished 
with difficulty because of the bleeding of the enlarged vessels and the thickening 
and fibrosis of the muscle. Particular care was taken to release the connections 
between the superior rectus and the levator muscle to prevent the development 
of real ptosis. The lack of plasticity of the muscle tissue was probably a sequela of 
the birth injury and did not offer a good prognosis for other than a limited field of 
useful binocular vision in the new elevated position. The right inferior oblique 
muscle was exposed through an appropriate cutaneous incision in the inferonasal 
orbital margin and was found to be thin, yellow and flaccid. Evidently it had not 
been injured but was in a condition of partial atrophy of nonuse. It was advanced 
over the orbital margin * in the effort to enhance its action, although the outlook 
was not hopeful because of its atrophic condition and because of the partial fixation 
of the globe by the fibrosed superior rectus. Immediate postoperative observations 
showed no improvement in the position of the lid, but later he opened the eyelids 
easily to 5 mm. It had been hoped that the lid would open when the globe was 
elevated. When the upper eyelid was lifted manually, it was noted that elevation 
of the right eye had been effected to an overcorrection of 10 degrees in the 
primary position and of 15 degrees in the lower fields. Observations of diplopia 
were in agreement with this but could not be charted. If, as may be expected, the 
temporary overcorrection becomes less and the right globe comes down to the level 
of the left eye in the primary position, then the right upper eyelid may be 
lifted by using the frontalis muscle through formation of a brow fascia transplant, 
or by resection of the levator and tarsus. The patient cannot now lift his 
right upper eyelid by throwing his head back, but he can still open his right eye by 
grinding his jaw to the left. It cannot be expected that a limited field of binocular 
vision will be entirely satisfactory to the patient, particularly because of the right 
hypertropia and diplopia now present in the lower fields. He has learned to make 
use of his stereoscopic vision with his head level and nearer the primary position. 
He has learned to move his head to keep his eyes in range for fusion in certain 
acts of skill in a limited field. Certainly, he will prefer to close his right eye for any 
rapid appraisal of a situation or when in danger or when confronted by moving 
objects. Under such conditions, he will probably again resort to his experience 
and judge by parallax form, direction, speed and distance with his left eye alone. 
Further surgical treatment will depend on complete resolution of the tissues, after 
a proper length of time has elapsed. Another operation may well be in order for the 
further correction of the ptosis. 


3. Wheeler, J.: Advancement of the Superior Oblique and Inferior Oblique 
Ocular Muscles, in Collected Papers of J. M. Wheeler, New York, Columbia 
University Press, 1939; Tr. Am. Ophth. Soc. 32:237-244, 1934. 
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BILATERAL PARTIAL PARALYSIS OF SUPERIOR RECTUS AND 
INFERIOR OBLIQUE MUSCLES WITH BILATERAL 
PSEUDOPTOSIS 


Case 6.—The condition of bilateral hypotropia with pseudoptosis was observed 
in a white youth aged 14 years. It had been present since birth and was attributed 
to injury by forceps at birth or by a fall on his head at 10 months of age. He 
had always had a habit of throwing his head back. He arched his eyebrows but 
did not corrugate his forehead. The palpebral fissures with the head back measured 
8 mm. on the right side and 7 mm. on the left side. When the head was brought 
to the level position, the patient’s eyes were cast down, and all efforts to elevate 
his eyes failed, vertical searching movements and irregular nystagmus becoming 





























Fig. 1.—Resection and advancement of the superior rectus muscle (left eye 
illustrated).—A, exposure with the speculum and the eye looking down. The 
incision through the conjunctiva and Tenon’s capsule is completed. A hook, with 
round handle, is placed under the superior rectus muscle from the temporal side. 
Tenon’s capsule is separated and retracted, exposing the muscle. 

B, the muscle freed from Tenon’s capsule and its elevator connections. Multi- 
toothed forceps are placed on the superior rectus muscle 4 mm. from the tendinous 
insertion. Scissors are shown severing the muscle just central to the forceps, leav- 
ing a 2 to 3 mm. stump of muscle at the insertion. 

C, insertion of white silk 00000 sutures on a small atraumatic needle. The 
suture is passed through the outer fourth of the muscle fibers to cinch the fibers 
and then through the insertion of the muscle just behind the muscle stump. 

D, muscle forceps removed. The sutures advancing the muscle forward to 
the new position have been tied. The eye moves up toward the primary position. 

E, closure of conjunctiva with two interrupted mattress sutures (plain 0000 
surgical gut). 
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evident. Diplopia was not experienced or demonstrated. The eyelids did not rise, 
and the palpebral fissures measured 4 mm. when the head was brought forward. 
The eyes did not rise when the lids were held open and the patient was instructed 
to close his eyes. Tilting the head forward gave greater evidence of the patient’s 
inability to look upward or to raise his eyes when attempting to look up. The 
patient could look to the right and to the left when the head was thrown back in his 




















Fig. 2.—Advancement of the inferior oblique muscle over the orbital margin 


(right eye illustrated).—4, phantom drawing, showing curvilinear cutaneous 
incision over the inferior nasa) orbital margin and location of the inferior oblique 
muscle. 

B, drawing showing surgical anatomic relations of the inferior oblique muscle. 

C, surgical dissection, exposing periosteum of the nasal bone and showing the 
inferior oblique muscle on a muscle hook at its origin on the orbital margin. A 
multitoothed speculum is used. 

D, two white silk 0000 ten day chromic surgical gut sutures on stout, small, fully 
curved needles, used to cinch muscle fibers and then inserted into the periosteum. 

E, advancement of the inferior oblique muscle over the orbital margin. Sutures 
have been tied. The inset shows the subcuticular 00000 black suture for closure of 
the cutaneous incision. 
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usual, or customary, position. There was a good crease or line and fold in each 
upper eyelid as evidence of attachment of the levator muscle to the skin and of 
activity of the levator muscle. It was surmised that the lids were down because the 
eyes remained down in the position of hypotropia and because he had bilateral 
paralysis of ocular elevation. Central vision was 20/30 in the right eye with a 
correction of —6.00 D. sph. — — 1.75 D. cyl., ax 20 and 20/30 in the left eye with a 
correction of — 4.00 D. sph — — 2.00 D. cyl., ax 180. He had third degree binocular 
single vision with his head back. The diagnosis of paralysis of elevation of both 
the superior rectus and the inferior oblique muscle of each eye with pseudo- 
ptosis was made. There was no evidence of fixation of the globe or of fibrous 
replacement of muscle tissue. On Nov. 18, 1943, with the patient under ether 
anesthesia, the elevator muscles of the left eye were exposed and found to look 
fairly healthy. Recession and advancement of the left superior rectus muscle and 
advancement of the left inferior oblique muscle over the orbital margin were 
performed. Seven days after the operation on the left eye, when Dr. James White 
was called in consultation to see the patient, there was a difference of 25 to 30 
degrees of arc in the vertical positions of the eyes, the eye on the side of operation 
then being that much higher than the other eye. There was a great temptation to 
vary the procedure for the second eye and to do a resection of the inferior oblique 
muscle at or near its insertion; but not knowing the comparative values of resection 
at the insertion of the inferior oblique muscle and of advancement at its origin, I 
decided to repeat as nearly as possible the technic used for the first eye. This was 
done on November 23, and the final result was gratifying to the patient and to his 
parents. He was rid of his psychologic handicap, he was able to hold his head 
and eyes level, and the right palpebral fissure was 9 mm. and the left 8 mm. 
when the eyes were in this position. It is worthy of note that resection of the 
superior rectus muscles in this case did not produce a real ptosis. His downward 
gaze was unimpaired, but he could not look up higher than the primary position with 
his head held level. This was expected to be less of a handicap as he grew taller. 
Happily, the eves were level, and test with the Maddox rod and with prisms 
showed less than 1 prism diopter of left hyperphoria. He had good fusional reserve 
and was able to maintain third degree stereoscopic vision in and below the level 
position of the head. He still had vertical nystagmus when he attempted to look 
above the primary position with his head held level. 


BILATERAL REPLACEMENT OF SUPERIOR RECTUS MUSCLE BY 
FIBROUS TISSUE WITH UNILATERAL REAL PTOSIS 

The congenital anomalous fibrosis of extrinsic ocular muscle tissue, 
such as that of the external rectus muscle, is a familiar picture. The 
finding, however, of definite fibrous replacement of the tissue of the 
superior rectus muscle at an operation for reconstruction in a case of 
ptosis is unusual. In fact, I have not found a case of it reported in 
the literature on ptosis. 


Casr 7.—The patient was a shy, though mentally normal, white girl of 3 years 
who since birth had been unable to look up well with either eye and had been unable 
to open her right eve. Examination was difficult because of lack of cooperation. 
Excursion cover tests attempted in the six cardinal positions revealed a definite 
limitation of rotation of the eyes, movement of the head being favored. There 
were 10 or more degrees of bilateral hypotropia when the head was held level. 
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She either did not attempt to look upward or threw her head well back. The test 
for Bell’s phenomenon gave negative results. Nevertheless, because the palpebral 
fissure was narrower in upward than in downward gaze, plans were made and 
carried out for doing a modified Motais operation. This was accomplished with 
difficulty. Tests of passive motility of the globe made with a muscle hook and 
then with forceps with the use of anesthesia gave the impression of partial fixation 
of the globe. The tissues of the lids were fibrosed, hard and difficult to separate 
in the usual planes of dissection. The exposure of the right superior rectus muscle 
revealed definite fibrosis and fixation of the muscle. It was about 9 mm. wide 
and 1 mm. thick. The union of the transplanted central third of the muscle 
tissue with the anterior face of the tarsus was accomplished with difficulty because 
of the fixation and lack of plastic yielding of the tongue of muscle. Two weeks 
after operation there were evident a moderate amount of entropion and a down- 
ward displacement of the eyelashes, but no dystrichiasis. It is now nearly one 
year since the operation, and there still remain the hypotropia and the inability 
to look up with either eye, a definite amount of ptosis of the right lid but 
practically no discomfort. The cornea remains intact. There is no photophobia 
or lacrimation. The child is able to close the eye voluntarily by action of the 
orbicularis muscle of both upper and lower eyelids. The eye remains open 2 mm. 
during sleep. In the usual case of ptosis, with intact superior rectus muscle, there 
is normal plasticity or yielding of the muscle and lid tissues. The care of this 
little patient is being carried on conservatively, the question being debated whether 
one should undo the lid-globe adhesion and perform the brow fascia-tarsus opera- 
tion and be satisfied with the hypotropia or whether a moderate recession of one 
or both inferior rectus muscles might be done in an effort to raise the plane 
of the globes so that she may hold her head level, with the eves nearer the level. 
or primary, position. 


In retrospect, now, I can recall 1 other case of my own in which 
two previous operations had been done elsewhere for the correction of 
ptosis, one precedure evidently being a Motais and the other a frontalis 
operation. Entropion had developed, so that the lashes nearly touched 
the cornea. The patient was satisfied to have the eye open and to be 
able to close it with the orbicularis. No erosion of the cornea had 
developed, and the patient had carried on for over six years and had not 
wished to have the transplant released. In 2 other cases I was con- 
sulted because of the development of this undesirable postoperative 
entropion, and I did not consider it due simply to an overcorrection or 
a faulty placement of sutures. It obviously is evidence of the existence 
of fibrosed or unyielding, nonplastic tissue of the superior rectus muscle, 
which when encountered should be reason for being satisfied with a 
partial or an imperfect correction of the ptosis, one which will not 
produce entropion, dystrichiasis or lagophthalmos of any degree or 
danger. It might be better to correct the hypotropia if this is possible 
and then use the frontalis muscle for partial correction of the ptosis. 
Such experiences indicate the advisability of not using the Motais pro- 


cedure if there is any fibrosis of the superior rectus muscle or if there is 
hypotropia. In case of the latter, it may be well to do a recession of the 
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inferior rectus and/or the superior oblique muscle to help in correct- 
ing the hypotropia. 


UNILATERAL PARALYSIS OF THE THIRD NERVE 


Patients with this condition may exhibit various phenomena, depend- 
ing on which portions of the nucleus or which fibers of the third nerve 
are affected and which fibers have regenerated. There may be partial 
or complete paralysis of any or all of the muscles supplied by the oculo- 
motor nerve. There may be constant or paradoxic ptosis. In the latter 
condition the upper lid may rise incoordinately when the patient attempts 
to move the eyes. The desire of such a patient for cosmetic relief from 
the blemish and the personality difficulty consequent on such a con- 
dition may lead the surgeon to try to help in some way. The poor 


prognosis for satisfaction, however, should generally bring the decision 
that no operation is best. 


Case 7.—In a girl aged 16 years complete paralysis of the right third nerve 
had developed in early childhood as a complication of an undiagnosed febrile ill- 
ness. There were complete constant ptosis on the right side, with a smooth, 
flaccid upper eyelid; exophthalmos of the right eye, the forward projection being 
5 mm. more than that of the fellow eye; dilatation to 6 mm. of the pupil and 
absence of reaction to direct stimulation with light; limitation of central vision 
to perception of hand movements; myopia of about 6 D. as measured objectively, 
and a position of exotropia and hypotropia. The eye was not completely immobile, 
as it could be moved laterally and exhibit intorsion as evidence of activity of the 
external rectus and of the superior oblique muscle. 


Case 8.—A woman aged 20, a clinic patient, came for relief of ptosis of the 
right lid, which exhibited a peculiar behavior. The condition was of unknown 
origin. The dropping of the right upper eyelid was complete when the left eye 
was in the primary position. The left eye appeared normal. When the right 
upper eyelid was lifted, it exposed the right eye in pronounced hypotropia. When 
the upper eyelids were held open and the patient was told to close her eyes, the 
right globe did not rise, whereas the left one did. She was able to look to the 
right with the aid of the right external rectus muscle and the right upper eyelid 
remained motionless, but when she was told to look to the left there was a 
marked spasmodic elevation of the right upper eyelid. When she tried to look 
up, the right upper lid snapped up, but the globe remained well down, while in 
the effort to look down there was a slight degree of elevation of the eyelids. 


One may suppose that secondary deviation, anomalous innervation 
or erroneous regeneration of nerve fibers accounts for the incoordinate 
behavior of the eyelid. Bielschowsky* used the last hypothesis to 
explain the phenomenon in a case quite similar to mine. He rejected 
Fuchs’s explanation of this pseudo-Graefe phenomenon, namely, that 
when the nucleus of the third cranial nerve is diseased or injured the 


4. Bielschowsky, A.: Lectures on Motor Anomalies, Hanover, N. H., Dart- 
mouth College Publications, 1943, pp. 83-86. 
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nervous stimulation sent to a part of the nucleus extends over to neigh- 
boring parts, so that unintended as well as intended movements are 
obtained. His own hypothesis was that in the course of regeneration 
some of the fibers which proceed from the central part of the trunk of 
the third nerve do not find their original sheaths in the peripheral parts 
of the nerve but, going astray, arrive at muscles to which they do not 
belong, thus accounting for the bizarre reactions and movements. In 
any event, the poor prognosis for achieving anything approaching motil- 
ity alone or in unison with the fellow eye in either of these cases and 
for coordinating the discordant movements of the upper eyelid in the 
second case will probably make the surgeon decide against operation 
unless the fellow eye is amblvopic and the patient needs the paretic eye 
for its better vision. If the condition is bilateral, the procedure to be 
described in the next case may be used. A procedure which has been 
thought of, but never employed, is that of detachment of the intact 
superior oblique muscle from its pulley and its attachment to the upper 
eyelid. 


BILATERAL COMPLETE EXTERNAL OPHTHALMOPLEGIA WITH BILATERAL 
COMPLETE REAL PTOSIS 


Case 9.—This condition in a white man aged 45 was part of a picture of pro- 
gressive degeneration of the cranial motor nerves of undetermined origin. The 
use of neostigmine produced no change. The onset was at the age of about 36. 
His face had become masklike and expressionless. He had 20/30 vision in the 
right eye and 20/50 in the left eye with correction. There was complete absence 
of binocular single vision and diplopia when both upper lids were lifted. He had 
the average power of accommodation in his right eye for his age group. He 
was able to make his way about the city by himself in the characteristic way of 
holding up the right upper eyelid at its outer corner with his right thumb. He 
tired of this and requested that his right eye be opened to a degree equivalent to 
which he held it with his thumb. This did not seem to be much to ask, but there 
was the problem of possible lagophthalmos, such as was present in his left eye 
after an unsuccessful surgical attempt to raise the left upper eyelid. The pupil 
of the left eye was higher in its immobile position than that of the right eye, 
and cicatrization of the left upper eyelid following the operation had interfered 
with the closure action of the left orbicularis; even so the left pupil was not 
exposed. Tests were made to try to duplicate the elevating action of the patient’s 
thumb on his right upper eyelid. It was observed that he placed his thumb at the 
outer third of the eyebrow and assisted it somewhat by arching his right brow 
and corrugating his forehead. The upper branch of the seventh, or facial, nerve 
was evidently nearly or completely intact. Tests for sensitivity and for the rate 
of lacrimal secretion gave normal results. The test with a strip of adhesive 
holding the right upper eyelid cpen was unsatisfactory, redness and watering of 
the right eye developing probably because of the interference with the orbicularis. 
A silk suture was tried, passing it from the skin of the outer third of the upper 
eyelid from just beneath the brow up and over the brow. This test proved satis- 
factory, and the patient was able to go about and had approximately the same 
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lid-elevating effect with the aid of the suture and his frontalis muscle as with 
his thumb. He was able to relax his brow, to contract his orbicularis and to 
close his eye. He had no redness, watering or other sign of lagophthalmos, either 
during his waking or his sleeping hours, for the seventy-two hours of the suture 
test. Operation, with use of local anesthesia, was decided on. Procaine block 
of the supraorbital and infraorbital nerves and some infiltration were used. Then 
a 25 mm. incision was made in the skin about 2 mm. above the tarsus of the right 
upper eyelid, and a 3 mm. strip of redundant skin was excised. The orbicularis 
fibers were separated, care being taken not to injure them. The Reese*® modifi- 
cation of the Machek operation was decided against because it employs orbicu- 
laris fibers, which should be preserved for closure of the eye. Deep, nonyielding, 
cicatrizing sutures were not used because they would in the end produce lag- 
ophthalmos. The burial of skin flaps uniting the lid of the brow might produce 
an undesirable exfoliative condition in cystic pockets. The fascia of the levator, 
which it was thought I might employ to join the upper eyelid to the brow, was 
so atrophic that it was useless. I did not wish to introduce foreign or grafted 
tissue, and I was left with only one tissue, that of the fascia from beneath the brow. 
This fascia is in loose union with the fascia of the eyelid normally and is the 
fascia through which the patient with ptosis usually lifts his eyelid when he arches 
his brows and corrugates his forehead. Dissection upward in the plane of this 
fascia revealed that a suitable flap, about 1 mm. thick and 10 mm. wide, attached 
to the brow could be fashioned from beneath the brow. Repeated tests were 
made with the patient’s cooperation to show first the power of elevation of the 
brow, and then, with the properly adjusted attachment of the fascia to the anterior 
face of the tarsus, the desired degree of elevation was achieved, the fissures being 
opened to 6 mm. and a small portion of the pupil exposed, which I was careful 
to observe was of the same size as it ordinarily was before the operation. The 
result has been very satisfactory to the patient. He is able to do as well now in 
utilizing the elevating power of his frontalis through his brow as he was previously 
with the aid of his thumb. There is no lagophthalmos of the right eye. 


SUMMARY AND CONCLUSIONS 

The conditions of paralysis of ocular elevation with and without 
ptosis are described, and various cases illustrating the different types 
according to the muscles paralyzed are reported. The purpose of the 
paper is to bring out the indication for, the application and the technic 
of surgical procedures which may be useful in correcting the hypo- 
tropia of the paretic eye or the hypertropia of the sound eye which 
develops when the paretic eye prefers to fix and, finally, in correcting 
the ptosis. The differentiation is made between real ptosis and pseudo- 
ptosis. 

The following conditions are evaluated from the surgical standpoint : 
(1) paralysis of the superior rectus muscle alone, (2) paralysis of the 
inferior oblique muscle alone, (3) unilateral paralysis of the superior 
rectus and inferior oblique muscles, (4) bilateral paralysis of both 


5. Reese, R. E.: An Operation for Blepharoptosis with the Formation of a 
Fold in the Lid, Arch. Ophth. 53:26-30, 1924. 
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superior rectus and inferior oblique muscles and (5) bilateral complete 
external ophthalmoplegia. In all these conditions the association of 
ptosis is considered. The surgical correction which is possible, the 
procedures which are feasible and the methods used in applying the 
principles of reconstructive surgery to these conditions and the actual 
results obtained in the cases reported are given. 

In the case of real ptosis without paralysis of elevation the principles 
of resection and advancement of the levator and smooth muscle of the 
upper eyelid should be applied when the ptosis is partial, whereas the 
indication is for the Motais principle when the ptosis is real and complete. 
The continuation and enhancement of the patients’s use of the frontalis 
muscle should be reserved for those cases in which the application of 
the levator muscle or the Motais principle is not feasible. 

In the case of paralysis of the superior rectus with overaction of the 
inferior oblique of the fellow eye, the indication is for myotomy, 
myectomy or recession of the latter muscle. If there is real ptosis 
with paralysis of the superior rectus, but with an intact inferior oblique 
and no hypotropia of the same side, then the Motais principle may be 
employed for the correction of the ptosis. 

In a case of paralysis of the inferior oblique alone with overaction 
of the superior rectus of the fellow eye, recession of the latter was suc- 
cessfully employed. In another case of paralysis of the inferior oblique 
with ptosis on the same side, but with a good superior rectus, the Motais 
principle was applied with satisfaction. 

Multiple paralyses of elevator muscles present unusual problems. 

In a case of unilateral paralysis of both superior rectus and inferior 
oblique muscles and with real ptosis, the hypotropia was corrected by 
resection of the superior rectus and advancement of the inferior oblique 
muscle over the orbital margin. Use of the Motais principle was con- 
traindicated, whereas the frontalis operation appears to offer some hope 
for correction of the ptosis. 

In cases of unilateral hypotropia with pseudoptosis, the former was 
corrected first to learn the subsequent behavior of the eyelid before 
deciding whether or not to use the frontalis principle or the resection of 
the levator and tarsus for correction of any residual ptosis. 

In a case of bilateral hypotropia with partial paralysis of the superior 
rectus and inferior oblique muscles and pseudoptosis, resection of the 
superior rectus and advancement of the inferior oblique muscles cor- 
rect both the hypotropia and the pseudoptosis. It is noteworthy that 
resection of the superior rectus muscle with careful freeing of connec- 


tions between this muscle and the levator produced no real ptosis. 
In cases of complete oculomotor nerve paralysis with real and with 
paradoxic ptosis it is difficult, if not impossible, to achieve any satis- 
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faction when the paralysis is unilateral. If the condition is bilateral, 
then the same procedure as that previously described may be employed. 

A case of fibrous replacement of the superior rectus muscle is 
reported. In such conditions, when detected, the indications are for use 
of the frontalis muscle rather than the Motais principle, and if there is 
hypotropia the recession of the inferior rectus or the superior oblique 
muscle may be indicated. 

In a case of bilateral complete external ophthalmoplegia with com- 
plete real ptosis, | employed the frontalis muscle principle, resecting and 
advancing the fascia which normally forms a loose connection between 
the brow and the lid. A partial, though satisfactory, opening of the pal- 
pebral fissure without lagophthalmos resulted. 


780 Park Avenue. 
DISCUSSION 


Dr. JAMEs W. Wuite, New York: I have been privileged to see 
3 of Dr. Kirby’s patients. The most interesting was the one I saw 
after he had resected the superior rectus and had resected and advanced 
the inferior oblique over the orbital margin. I suggested that, he might 
splice the inferior oblique near the insertion. Since he was sure he 
could duplicate the operation on the first eye, he chose this method, 
and he did duplicate it exactly. The conditions in the two eyes were 
identical, and the results were also identical. 

My lantern slides will show all I wish to say, and they touch on 
some parts ef Dr. Kirby’s paper. 

Case 1—The child had paralysis of both elevator muscles of the right eye; 
he held his head back to get binocular single vision in the lower fields. With the 
head held back, the field of binocular single vision was one-third the way above the 
horizontal line. The superior rectus was only slightly paretic, but the inferior 
oblique was much weaker. He had no ptosis, however. I resected the superior 
rectus muscle and followed with the Wheeler procedure on the inferior oblique 
muscle. He held his head perfectly straight and had binocular single vision up 
to a point one-third the way above the horizontal line. 


Case 2.—The patient had paralysis of both elevator muscles of the left eye and 
fixed with the nonparetic eye. Both paretic elevators of the affected eye were 
shortened. This patient had hypotropia and pronounced real ptosis. After the eye 
was raised, the operation for ptosis could be safely done. 


Case 3.—The patient had paralysis of both elevator muscles of the left eye, 
fixing with the paretic eye. This lad had 20/20 vision in the paretic eye and 20/200 
in the nonparetic eye. He had some ptosis and a pronounced secondary deviation 
of the superior rectus and the inferior oblique muscle of the nonparetic eye. When 
he looked up, the cornea was almost hidden by the upper lid, both in the eyes up 
and right and in the eyes up and left position. The procedure which gives the best 
results in such cases is a tenotomy or recession of both the elevator muscles that 
are overacting. I did a nearly complete tenotomy of the superior rectus muscle 
and a complete tenotomy of the inferior oblique muscle through the skin. I should 
now do a complete tenotomy at the insertion, which would give about the same 


result as a complete tenotomy or a myectomy at the origin. 
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The palpebral fissure of the paretic eye is not normal, and the patient still has 
the ptosis. Operation for its correction has not been performed. He now has 
moderately good elevation of the eye operated on. The paretic eye is a little 
above the horizontal line. It is for the operator to choose what to do for the ptosis. 


Case 4.—This patient has bilateral paralysis of the superior rectus muscles; 
vision is 20/20 in the right eye and 20/50 in the left eye. With the eyes looking 
up and right, there is a well marked upshoot of the left eye, with an attempt to 
obtain fusion with the eyes down. He had binocular single vision in the lower fields. 
A satisfactory result was obtained, with tenotomy of both inferior oblique muscles. 


Case 5.—Pseudoptosis of the retraction syndrome is a type of ptosis I do not 
know anything about. Unfortunately, in cases of this condition, one cannot con- 
scientiously dissect out the orbit and find out why the retraction syndrome acts as 
it does. The boy in this case does not show the retraction of the globe as well as 
I wish he did. There are narrowing of the palpebral fissure, increased in adduction, 
and complete failure of abduction. The retraction syndrome is often bilateral, 
with a limited outward rotation of each eye. I used to hesitate to operate in cases 
of this syndrome, but I think I have obtained some of my most satisfactory results 
in such cases. So far as the ptosis is concerned, I think the results are unsatisfac- 
tory from one point, which I shall discuss later. 


Case 6.—This patient, a pretty child, had a retraction syndrome. The palpebral 
fissure is reported as looking much better. I resected the fibrous rectus externus 
and did a recession of the fibrous rectus internus. To do that, one must be careful 
that the rectus internus can afford recession or tenotomy, lest the near point of 
convergence be made more remote, in which case a bad matter has been made 
worse. Such a result is not very likely since the internal rectus muscle will stand 
a tenotomy of greater extent in cases of this syndrome than in a case of strabismus 
fixus. What appears to be ptosis in the eyes-front position, increasing in adduction, 
usually changes to more or less pronounced widening of the palpebral fissure in 
abduction. It is often possible to bring the field’ of binocular single vision a little 
farther out by resecting and doing a recession of the fibrous muscle, being careful 
not to increase the retraction of the globe, which is present in practically all cases. 
The result is usually a cosmetic improvement. 


Case 7.—A child of 4+ years had such a disfiguring squint that I felt something 
had to be done. I did a recession of both internal muscles. They were fibrous, a 
condition characteristic of the retraction syndrome. The eyes came out a little 
from the inner canthus. They still could not move up or down or abduct. I turned 
the case over to Dr. Harold W. Brown. Both superior rectus muscles, as well as 
both inferior rectus muscles, were fibrous. The child still cannot abduct the eye 
beyond the midpoint. She still has ptosis and wears a crutch glass. I do not 
know whether I missed a point in diagnosis in this case. I suspect that I did, 
and I am going to correct it as soon as I can. 

A patient I saw about a week ago had a condition much worse than this, and 
I knew it was out of my domain. I sent her to Dr. George Blakeslee for a 
neurologic report. He got no electrical reaction over the distribution of the facial 


nerve except slight response about the alae of the nose and the corners of the 
mouth. The patient had been troubled with slobbering, and she could not masticate 
her food properly. As a baby, she had always lain on her face. Dr Blakeslee’s 
report was that of complete abiotrophy of the facial nerve. 








KIRBY--PARALYSIS OF OCULAR ELEVATION 217 


Dr. Rupo_tpH AEBLI, New York: The ptosis associated with imbal- 
ances of the vertical ocular muscles is a complex one and difficult to 
handle. In general, it must be remembered that the position of the 
upper lid is normally midway between the limbus and the pupillary 
margin of the iris, and the position of the lower lid is just at the limbus. 
The lid follows the hypotropic eye downward, and hence there is a 
pseudoptosis. The surgical principle involved is to place the two eyes 
on the same horizontal level and subsequently to correct whatever 
residual ptosis there is. In the presence of a weak or fibrotic superior 
rectus muscle, I do not favor the Motais procedure of correcting any 
remaining true ptosis but prefer an operation of the third group, namely, 
the production of more intimate adhesions between the lid and the 
occipitofrontalis muscle. 

In some cases the patient fixes with the sound eye, and then the 
fellow eye is lower, with marked ptosis. In these cases the operation 
of choice is to raise the lower eye by resecting and advancing the superior 
rectus and tucking the inferior oblique muscle. In other cases the 
patient fixes with the paretic eye, and then the sound eye is higher, 
with sclera showing at the lower limbus. The cosmetic deformity is 
usually more pronounced under these circumstances. In cases of this 
type the operation of choice is to do a recession of both the superior 
rectus and the inferior oblique of the sound eye. In some cases the eyes 
alternate ; when the patient is fixing with the sound eye the paretic eye 
is lower, and when he is fixing with the paretic ¢ye the sound eye is 
higher. In cases of this type the operation should be divided between 
the two eyes: The lower eye is raised by resection of the superior 
rectus muscle, and the higher one is lowered by recession of the inferior 
oblique muscle. Dr. White has called attention to the importance of 
the fixating eye; if the principles which he emphasized are followed, 
results will be less likely to be disappointing. 

In closing, I should like to show a few slides of congenital ptosis 
illustrating the principles I have enumerated and a few slides of acquired 
forms of both pseudoptosis and true ptosis asgociated with imbalances 
of the vertically acting muscles. 


Dr. DANIEL Kirsy, New York: I have learned a great deal from 
Dr. White concerning the pitfalls of erroneous diagnosis; I think that 
the diagnosis is the most important consideration before a_ surgical 
measure is employed. 

















PARALYSIS OF CONVERGENCE WITH BILATERAL RING 
SCOTOMA FOLLOWING INJURY TO OCCIPITAL 
REGION 


A. FEIGENBAUM, M.D. 
AND 

W. KORNBLUETH, M.D. 

JERUSALEM, PALESTINE 


REPORT OF A CASE 
S. A., a Palestinian Jew 22 years of age, presented himself for the first time 
in the outpatient department of the Hadassah University Hospital on Nov. 14, 
1944, complaining of diplopia for near and distant objects, headaches, sensation 
of pressure in the head, frequent attacks of dizziness, loss of equilibrium while 
bending forward and weakened memory. 


History.—There was nothing of importance in his family history. Except for 
scarlet fever, angina and pneumonia in childhood and, at the age of 20, malaria 
and a slight injury to his left arm caused by bomb splinters while he was serving 
with the armed forces, he had had no disease which could be connected with his 
present condition. At the age of 19, in 1941, he joined the British army as a 
sapper. In October 1942, while working in a well at a depth of 40 meters, he 
was struck on the head by a large stone which fell from above. As far as 
he knew, he lost consciousness instantly, and on regaining it after some hours 
he found himself at a military hospital. He was later told by his fellow workers 
that after having been injured in the well he managed to climb up and collapsed 
at the moment he came to the surface. 

His diplopia dated fron! the first day of his admission to the hospital and 
had not changed since in degree or quality. At various periods during his stay 
in the hospital he lost consciousness for several minutes. On one occasion, when 
he recovered his senses the fingers of both hands were still in a convulsive state 
(“obstetrician’s posture?’’), and for several minutes he was unable to move them 
freely. After having spent about eight months in the hospital, he was eventually 
discharged from the army because of total incapacity, in September 1943. 


General Physical Examination—Examination revealed in the young patient, 
who exhibited a fine physique, no special changes except three round depressions 
which could be felt in or near the occipital region. At a distance of 8 cm. above 
the external occipital protuberance in the median line there was one round depres- 


» 


sion, 1.25 cm. in diameter, and a second one, of the same size, lay cm. to the 


right of the first depression. A third depression, the largest one (2 cm. in diam- 
eter), was situated 13 cm. from the external occipital protuberance (measured 
along the surface of the head) and 3 cm. to the right of the median line, or 
about 3 cm. behind the vertex. Roentgenograms (fig. 1.4 and B) showed a 


depressed fracture of the right parietal bone, which corresponded with the last- 


From the Ophthalmological Department of the Hadassah University Hospital. 
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mentioned depression and which most probably was the original injury. The 
two other depressions may have been due to some surgical intervention (trephin- 
ing?) during the patient’s stay at the military hospital, of which no report could 
be obtained. 

Neurologic Examination—No disturbance was evident in motility, superficial 
or deep sensibility, equilibrium or reflexes. There were no pathologic reflexes. 
Nothing abnormal in the psychic behavior of the patient was noted. 

















Fig. 1—Roentgenograms of the skull: (A) lateral view; (B) posteroanterior 
view. The arrows point to the depressed fracture. 














Fig. 2.—4, eyes looking straight forward; B and C, lateral associated move- 
ments. 


Ocular Examination.—The palpebral fissures were of equal width. Slight 
divergence (10 degrees on the perimeter) of the right eye (fig. 2.4) was noted. 
Ocular movements were free in all directions. There was no disturbance in 
function of either internal rectus muscle in conjugate lateral movements (fig. 2 B 
and C), but convergence of the eyeballs could in no way be elicited. At the 
most some very slight, jerky, nystagmoid movements resulted from such futile 
attempts at convergence. 
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There was crossed diplopia, with practically no difference in level of the eyes, 
Separation of the images was greater while the patient was looking straight 
forward than when he was looking sideways; in the two lateral positions the 
distance remained the same. The separation decreased when vision was directed 
downward, and it was at its maximum when the patient was looking upward (fig. 3), 

The examination for diplopia was repeated several times. The exact determi- 
nation of the degree of diplopia, however, presented some difficulty, not usually 
met in cases of simple muscular palsies. The patient frequently asserted that 
the separation of the images was labile, as though they were oscillating, so tl.at 
the degree of separation was constantly, though slightly, changing. This may 
be attributed to the futile attempts at convergence previously mentioned. A second 
difficulty encountered was the frequent alternation of the fixing eye, with a corre- 
sponding shift in the crossed diplopia from right to left and vice versa. 
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Fig. 3.—A chart (one test), showing crossed diplopia. Separation of images 
was greater when the patient was looking straight forward than when he was 


looking sideways. The separation was greatest on his looking up and least on 
his looking down. 











The prism test (base outward) with gradual increase in power did not produce 
auy fusional movements; the distance of double images simply increased for neat 
objects. 


Externally the eyes did not present anything abnormal. The media were 
clear and the fundi normal. Visual acuity amounted to 5/5 (partly) — 5/4 (partly) 
in each eye after correction with + 1.0 D. sph. — +0.5 D. cyl., axis 90 for the 


right eye and with + 0.75 D. cyl., axis 90 for the left eye. 

Accommodation was intact, as proved by objective (skiascopic) and subjective 
examinations. The patient’s near point, with each eye examined separately, was 
9 cm. for the finest type of print. No accommodotonia (Franceschetti and Bichler ') 
existed; i. e., there was no increase in the time interval between fixation for dis- 
tance and fixation for reading at 25 cm. 


1. Franceschetti, A., and Bichler, V.: L’accommodotonie post-commotionelle, 


son importance pour la pathogénése des symptomes oculaires dans l’encéphalopathie 
post-traumatique, Schweiz. med. Wehnschr. 71:433-436, 1941. 
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Pupillary Reactions—The pupils were of equal size. The reaction to light, 
both direct and consensual, was prompt and full. The near point reflex (when 
the patient was focusing on a near object, as already mentioned) was normal. 
When he was focusing on a near object with one eye, there was a consensual 
contraction of the pupil of the other eye. 

Fields of Wision—Examinations, repeated several times by three observers over 
a period of five months, revealed concentric contraction of the fields and a ring 
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Fig. 4.—Field charts, (4, taken Dec. 12, 1944; B, taken Feb. 15, 1945), showing 
concentric contraction of the fields and ring scotomas, the latter being of different 
shape and extent in the two determinations. B, which is of a type found once only, 
even shows a certain amount of merging (relative scotomas) of the peripheral con- 
traction and the annular scotoma. 


scotoma in each eye; these scotomas were persistent, although changes in their 
shape and extent did occur from time to time (fig. 4.4 and B). While the con- 
centric contraction was determined with the usual perimeter, the ring scotomas 


were taken on Bjerrum’s screen at a distance of 1 meter. 
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COMMENT 

sielschowsky,* after enumerating the requirements for an unques- 
tionable diagnosis of pure organic paralysis of convergence, emphasized 
the extreme rarity of the condition. He stated that of several thou- 
sand cases of ocular palsies of the most different types he was able to 
verify this condition in only a few. 

In cases of postencephalitic states a relative frequency of paresis 
of convergence, often in conjunction with other motor disturbances, 
seems to exist, but in most of these cases the clinical picture does 
not comply exactly with the requirements for a sure diagnosis, namely 
(1) definite symptoms of an organic intracranial lesion, (2) history of 
sudden onset of the disturbance, (3) constancy of the symptoms at dif- 
ferent periods and in various examinations and (4) unimpaired state 
of accommodation and near point reaction of the pupil in the absence 
of convergence. Our case meets these four requirements. 

With regard to the diplopia presented by this patient the following 
statement can be made. It seems to be in the nature of a pure con- 
vergence paralysis that (for more or less near objects) the separation 
of the images is greater when the patient is looking straight forward 
than when he is looking sideways. Increase of separation while he is 
looking upward and decrease of separation while he is looking down- 
ward are due simply to anatomic factors, as was adequately explatned 
by Bielschowsky, Adler and Spaeth. 

In connection with this case, three main points lend themselves 
to discussion. First, proof is again obtained of the independence of 
the so-called convergence reaction of the pupil of convergence and of 
accommodation. Thus, the term introduced by Behr * (1924) for the 
contraction of the pupil usually associated with convergence of the 
eyeballs and with a greater or less degree of accommodation, namely, 
Naheeinstellungsreaction, or “near reaction” (in Duke-Elder’s transla- 
tion *) is sufficiently justified and should be generally adopted. This 
term is meant to indicate that in near vision contraction of the pupil 
in itself serves a useful optic purpose and is coordinated with the func- 
tion of accommodation and the convergence of the eveballs rather than 
subordinated to either of them. 


2. Bielschowsky, A., in Bumke, O., and Foerster, O.: Handbuch der Neu- 
rologie, Berlin, Julius Springer, 1936, vol. 4, p. 235; Lectures on Motor Anomalies : 
X. Supranuclear Paralyses, Am. J. Ophth. 22:603-613, 1939. 

3. Behr, C.: Die Lehre von den Pupillenbewegungen, Berlin, Julius Springer, 


1924, pp. 31-36. 


4. Duke-Elder, W. S.: Text-Book of Ophthalmology, London, Henry Kimp- 
ton, 1932, vol. 1, p. 554. 
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Next comes the question of localization of the cortical centers of 
convergence, which for physiologic, clinical and experimental reasons 
must be represented bilaterally (Sherrington; Duane*®). Aside from 
vascular lesions, direct trauma to the relevant area of the brain seems 
best suited to produce an isolated paralysis of convergence. It is 
remarkable, however, that only a few cases of this kind are recorded 
in the literature. One was described by Peters® (1889): After an 
injury to the head, a young man presenting a small scar which was 
not adherent to the bone at the occipital region of the skull showed 
a typical picture of convergence paralysis, moderate divergent squint 
of the right eye and normal fields of vision. 

The second case was described by Hayne‘ (1896). <A young girl 
received a severe bump on the top of her head by striking it against 
a heavy beam. According to her report, the blow fell in the median 
line at the posterior border of the frontal bone, but nothing unusual 
could be detected in this locality. Convergence paralysis without 
impairment of associated movements was observed. The author him- 
self did not believe that “so slight a blow could cause so complete a 
paralysis,” but this opinion is not incontestable. 

The third case of probable traumatic origin was reported by Vander- 
grait and Losey,* in 1922. Convergence paralysis associated with 
paresis of accommodation gradually developed after a severe roentgen 
ray burn at the occiput. 

Roper * (1941), in his paper, to which the reader is referred for 
its exhaustive discussion of the problem and for the historical and 
bibliographic data it contains, did not cite more than these 3 cases of 
convergence paralysis of traumatic origin. Thus the case reported by 
us is, to our knowledge, the fourth in a series which seems to have special 
significance in so far as in all of them a more or less reliably confirmed 
injury to the occipital region or its proximity was present. This, in 
conjunction with what is known from the literature (Duane *), points 
to the occipital cortex as the region which most probably harbors the 





5. Duane, A.: The Associated Movements of the Eyes: Their Nerve Centers, 
Conducting Paths, Production, Varieties and Derangements, Am. J. Ophth. 7: 
16-26, 1924. 

6. Peters, A.: Ueber Convergenzlahmung, Centralbl. f. Augenh. 13:225-229, 
1889, 


7. Hayne, H. W.: Report of a Case of Paralysis of Convergence Without 
Impairment of Associated Movements, Arch. Ophth. 25:329-332, 1896. 
8. Vandergrift, G. W., and Losey, R. R.: Paralysis of Convergence and 


Paresis of Accommodation, Arch. Ophth. 51:405-407, 1922. 


9. Roper, K. L.: Paralysis of Convergence, Arch. Ophth. 25:336-353 (Feb.) 
1941, 




















224 ARCHIVES OF OPHTHALMOLOGY 


supranuclear centers of convergence in question, possibly situated in the 
peristriate areas—Minkowski'’s optomotor field—( Cords '°). 

Thus, this case of pure convergence paralysis after an injury in the 
occipital region of the head is most instructive in showing the inde- 
pendence of the near point reaction of the pupil of convergence and of 
accommodation and in its reference to the localization of the cortical 
convergence center. Furthermore, its association with a bilateral ring 
scotoma is also of sufficient interest to be discussed here. 

This type of annular scotoma has nothing to do with the scotoma 
described by Fuchs,"' in 1933, and-by the other authors he cites, which 
is very small and is much closer to the fixation point ( paracentral ) 
and in most cases of which the lesion has definitely been localized in 
the macular region of the retina. .\ ring scotoma, such as was present 
in our case, has been described by some authors (Inouye,'’* Woelfflin,' 
Traquair '*) as a functional (hysterical) disturbance, especially when 
presenting fluctuations (in shape and extent) at various examinations 
and when found together with a concentric contraction of the fields. 
Sut it is certainly no mere coincidence that a persistent, though fluctuat- 
ing, ring scotoma occurring after an injury to the head has been reported 
almost only in those rare cases in which the injury had affected the 
occipital region or its close neighborhood ( Inouye,'* Marie and Chate- 
lin,’ Beauvieux,'® Villaret and Beaulieu,’’ Kaltwasser,’®  Euler,’® 
Paschetf,?” Gelb and Goldstein?! Leblond **). 

10. Cords, R.: Ueber Hemiancpsie, Klin. Monatsbl. f. Augenh. 76:124, 1926. 

11. Fuchs, A.: Ueber kleinste daurende Ringskotome nach Verkehrsunfallen und 
paracentrales Skotom nach elektrischer Ohrpriifung, Klin. Monatsbl. f. Augenh. 
91: 20-30, 1933. 

12. Inouye, T.: Die Sehst6rungen bei Schussverletzungen der kortikalen 
Sehsphare, nach Beobachtung von Verwundeten der letzten japanischen Kriege, 
Leipzig, W. Engelmann, 1909. 

13. Woelfflin, E.: Ueber ein seltenes Gesichtsfeldsymptom bei Hysterie, Arch. 
f. Augenh. 65:309, 1910. 


14. Traquair, H. M.: An Introduction to Clinical Perimetry, London, Henry 
Kimpton, 1942, pp. 100 and 274. 
15. Marie, P., and Chatelin, C.: Les troubles visuels dus aux lésions des voies 


optiques intracérébrales dans les blessures de l’encéphale par coup de feu, Bull. 
Acad. de méd. 74:535-543, 1915. 

16. Beauvieux, D.: Les troubles visuels dans les blessures par coup de feu de 
la sphére visuelle corticale ou des radiations optiques, Arch. d'opht. 35:410, 458, 
560 and 617, 1916-1917. 

17. Villaret, M., and Faure-Beaulieu, M.: Sur quelques variétés rares d’altéra- 
tion permanentes du champ visuel par blessure craniocérébrale intéréssant la région 
occipitale, Ann. de méd. 5:556-565, 1918. 


18. Kaltwasser: Kriegsverletzungen der Sehsphare, Berlin, E. Ebering, 1920. 
19. Euler: Ein Fall von Ringskotom, Klin. Monatschr. f. Augenh. 66:298, 1921. 
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Of the authors mentioned, Euler ‘® and Gelb and Goldstein *!—the 
latter emphasizing the inconstant character of the ring scotoma at 
various examinations, an observation also confirmed by our case— 
spoke of an abnormal fatigability of the visual organ. This seems 
to be the best available assumption. Thus the possibility should be 
admitted that some general (bilateral) damage to the visual cortex 
is at the root of this well characterized disturbance in the field of vision, 
occurring in fairly persistent association with an injury to the occipital 
region. A definite localization in the striate areas is quite improbable 
in the case of a bilateral annular scotoma—for obvious neuroanatomic 
reasons. 

In this connection, however, the most significant case (the sixth) 
reported by Gelb and Goldstein must be cited: The patient had a 
head injury from shrapnel in the occipital region. A roentgenogram 
showed three foreign bodies larger than a pinhead in the skin of the 
occiput and one metallic splinter the size of a pea in the right occipital 
lobe of the brain. After initial left hemianopsia (not observed by the 
authors themselves), left hemiamblyopia remained, with bilateral half- 
annular scotomas in the left part of the visual fields. Remarkably, 
these half-annular scotomas changed in that in repeated examinations 
they were found to be located at different distances from the fixation 
point. 

In conclusion, the two assumptions made on the basis of this case, 
namely, (a) that the supranuclear convergence centers are situated 
in the close neighborhood of the cortical visual centers and (b) that 
some general damage to the latter must have produced the bilateral 
annular scotoma, not only point to a lesion in the same area but actually 
may be said to support each other. 


SUM MARY 

A case of convergence paralysis due to trauma in the occipital region 
is described. 

Accommodation and the near point reaction (‘‘convergence reaction’’ ) 
of ‘the pupils were intact; the independence of the near point reaction 
of accommodation and convergence is once more stressed. 

The localization of the supranuclear convergence centers in the 
occipital region of the brain near the visual cortex is confirmed. 


20. Pascheff, C.: Sehst6rungen nach Hinterhauptverletzungen, Letopissi, 1915; 
Die zerebralen Rigskotome und seltenere nervOse AugenstoOrungen nach Kriegs- 
verletzungen am Kopi, Arch. f, Augenh, 91:233-246, 1922. 

21. Gelb, A., and Goldstein, K.: Psychologische Analysen hirnpathologischer 
Falle auf Grund yon Untersuchungen Hirnverletzter : VII. Ueber Gesichtsfeldbefunde 
bei abnormer “Ermudbarkeit” des Auges (sog. “Ringskotom”), Arch. f. Ophth. 
109: 387-403, 1922. 


(Footnote continued on next page) 
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A remarkable finding in the field of vision of both eyes was a 
persistent, though inconstant, ring scotoma. Fatigability, caused by 
general damage to the striate areas, is assumed to be at the root of 
this disturbance in the fields, which seems fairly regularly to be asso- 
ciated with an injury to the occipital region of the head. 

Dr. L. Halpern, neurologist at the Hadassah University Hospital, referred 
the case to us. 


Hadassah University Hospital. 





22. Leblond, E.: Un cas de scotome annulaire bilatéral d'origine traumatique, 
Ann. d’ocul. 161:740-744, 1924. 











KERATOCONJUNCTIVITIS SICCA AND BUCCOGLOSSO- * 
PHARYNGITIS SICCA WITH ENLARGEMENT 
OF PAROTID GLANDS 


Report of Two Cases of Sjdgren’s Syndrome, with Pathologic Study of a Lacrimal 
Gland and the Parotid Glands in One Case 


CAPTAIN FRANK C. LUTMAN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 
AND 


BENEDICT V. FAVATA, M.D. 
ROCHESTER, N. Y. 


\JOGREN,' in 1933, described a chronic disorder characterized by 
reduction in the secretions of the lacrimal and salivary glands with 
accompanying keratoconjunctivitis sicca, together with dryness of the 
mucous membranes of the mouth and the upper respiratory system. A 
persistent enlargement of the parotid glands sometimes occurs. The 
several publications of Sjogren on this subject have established the con- 
dition as a syndrome, now bearing his name. For a detailed description 
of the disease, reference should be made to the publication by Bruce,? 
who in 1941 reviewed the literature on keratoconjunctivitis sicca and 
described additional cases. 

In 1943 Gifford, Puntenney and Bellows * classified cases with evi- 
dence of deficient lacrimation into three groups. In group I there was 
lacrimal deficiency, with moistening of less than 15 mm. in the Schirmer 
filter paper test after five minutes but with no corneal or associated 
changes. In group II there was fairly complete lacrimal deficiency with 
corneal and conjunctival changes only of such a degree as to be visible 
with the slit lamp and, as a rule, with no associated signs. Group III 
included cases of the typical Sjogren syndrome, with almost no lacrimal 
secretion in Schirmer’s test and with conspicuous corneal and conjunc- 
tival changes and one or more of the extraocular signs of that syndrome, 
usually a deficiency of salivary secretion. The following 2 cases fall 
into the third group, or cases of greatest lacrimal deficiency, presenting 
the typical Sjogren svndrome. 


From the Department of Surgery, the University of Rochester School of 
Medicine and Dentistry, and the Strong Memorial Hospital. 

1. Sjogren, H.: Zur Kenntnis der Keratoconjunctivitis sicca (Keratitis 
filiformis bei Hypofunktion der Tranendriisen), Acta ophth. (supp.) 11:1, 1933. 


> 


2. Bruce, G. M.: Keratoconjunctivitis Sicca, Arch. Ophth. 26:945 (Dec.) 1941. 


3. Gifford, S. R.; Puntenney, I., and Bellows, J.: Keratoconjunctivitis Sicca,. 
Arch, Ophth. 30:207 (Aug.) 1943. 
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REPORT OF CASES 


Case 1.—History—A 46 year old white woman was first seen during April 
and May 1943, when she was in the medical service of Dr. L. A. Kohn and Dr. 
S. W. Smith. She complained of headaches, burning eyes, photophobia, dryness 
of fhe mouth, pains in the joints and generalized weakness. Since 1934 these 
symptoms had never entirely subsided, with exacerbations of increasing severity. 
Because of the irritation of her eyes, reading had been almost impossible, except 
for short periods, during the past six years. Her glasses ~-had been changed 
once a year during this time. 

A radical operation on the sphenoid sinus in 1933 and later radical drainage 
of the right maxillary sinus gave temporary relief from headaches. Cracking 
and occasional bleeding at the corners of the mouth appeared in 1937. The history 
of sore tongue extended over an indefinite number of years. The discomfort to 
her tongue, gums and mouth on eating acid fruits had forced elimination of 
these items from her diet. Her appetite was poor. Her weight fluctuated from 
105 to 112 pounds (47.6 to 50.8 Kg.). For several months during the preceding 
year she had received large doses of a preparation of vitamin B complex and 
riboflavin by mouth, without change in her symptoms. 

The last of her lower teeth were removed at the age of 28, because of decay. 
Her dentures had never been comfortable. She had intolerance to fatty foods 
but otherwise no gastrointestinal symptoms. There was no known allergy or 
sensitivity to food. A chronic productive cough had been present for years, and 
thick mucus in the throat for one year. 

In February 1942 the right parotid gland became swollen and tender, but the 
inflammation subsided spontaneously. 

The onset of menses was at 16 years. These were regular and without 
symptoms. 

There was no family history of .a condition like the patient's or of other familial 
diseases. 


Examination—The weight was 47.8 Kg., the height 165 cm.,the pulse rate 85, 
the respiratory rate 16 and the blood pressure 104 systolic and 76 diastolic. The 
patient appeared well developed but somewhat emaciated and poorly nourished, and 
she looked chronically ill. She appeared about 15 or 20 years older than her stated 
age. Mentally, she was alert and cooperative. The hair was coarse and gray; 
a few scaling, red spots showed on the scalp. Subcutaneous fat was scant. The 
lacrimal glands were not palpable. Severe photophobia was present. The mar- 
gins of the lids, the bulbar conjunctiva and the upper tarsal plates were mildly 
injected. The lower palpebral conjunctivas appeared red and a little thickened. 
There were long strings of elastic mucus in the lower conjunctival cul-de-sacs. 

Thickly scattered over the lower two thirds of both corneas were fine fila- 
ments and points which stained with fluorescein. Only the epithelium was involved. 
On one examination, several slightly elevated, jelly-like areas were seen, with 
a large twisted filament attached to the center of each. The conjunctival vessels 
extended as loops over the limbus for 1 mm. on the lower half of each cornea. 
No plaques or Bitot’s spots were noted on the bulbar conjunctiva. A few fine, 
flakelike opacities were seen in the cortex of the lens. The fundi were normal. 
Vision was 6/7.5 in each eye. The Schirmer test for lacrimation showed moistening 
of 4 mm. of the filter paper at the end of three minutes; in a normal control, 
30 to 40 mm. was moistened in the same length of time. All the sinuses could 


be transilluminated and were nontender. 
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The angles of the mouth were cracked and red. The tongue was slightly 
smooth; its color was normal. Papillae were present but smaller than usual. There 
was complete edentation. Atrophy was marked by almost complete absence of 
the lower aveolar ridge. Clear fluid could be expressed from the submaxillary 
ducts. The pharynx was slightly injected. No tonsillar tissue was visible. The 
mucous membranes of the mouth and pharynx were dry. The isthmus of the 
thyroid was readily palpable, with slight diffuse enlargement. The parotid and 
other glands in the neck were -not palpable. No pigmentation or change in the 
skin was present over the extremities. 

Except for slight bilateral enlargement of the phalangeal joints, the rest of 
the physical examination, including a neurologic and a pelvic examination, re- 
vealed no abnormalities. 

Laboratory Tests and Special Examinations——A blood count showed 4,400,000 
red cells, 13.3 Gm. of hemoglobin per hundred cubic centimeters and 5,400 white 
cells, with a differential count of 65 per cent polymorphonuclear leukocytes, 32 
per cent lymphocytes, 2 per cent neutrophils and 1 per cent eosinophils. The red 
blood cells were normocytic; no anisocytosis or poikilocytosis was noted. The 
platelet count was adequate. Examination of the urine and stools revealed nothing 
abnormal. The sputum was stringy, greenish yellow, thick and tenacious, with 
numerous white blood cells and a few cocci in clumps, pairs and short chains. No 
acid-fast organisms were found in concentrated specimens of sputum. The sputum 
was negative for Vincent’s organisms. Neisseria catarrhalis, Staphylococcus 
aureus and Escherichia coli were cultured from the sputum. Streptococci of the 
viridans group and hemolytic staphylococci were cultured from material from the 
eyes. On Sabouraud’s medium, Candida was repeatedly cultured from secretions 
from the mouth, but none were obtained from the eyes. Cutaneous tests for 
brucellosis with fat-free antigen, the old tuberculin test (dilution, 1:10,000) and 
the cutaneous test for Candida gave negative results. The Wassermann reaction 
of the blood was negative. The corrected sedimentation rate was 29 mm. per 
hour. On the patient’s second admission it was 43 mm. per hour. The serum 
albumin measured 4.3 Gm., the serum globulin 3.2 Gm. and the total protein 7.5 
Gm., per hundred cubic centimeters. The nonprotein nitrogen of the blood measured 
25 mg., the sugar 75 mg., the calcium 9.1 mg. and the phosphorus 3.4 mg., per 
hundred cubic centimeters. The uric acid of the blood was 3 mg. per hundred 
cubic centimeters. The cephalin flocculation test gave a 1 plus reaction. The blood 
amylase concentration was 69 units. The icteric index was 5. Gastric analysis 
revealed the presence of free acid, with a total acidity of 5.4 cc. per hundred cubic 
centimeters in terms of tenth-normal sodium hydroxide. The basal metabolic rate 
was +12 per cent. The vaginal epithelium contained an adequate storage of 
glycogen, as demonstrated by the Lugol vapor method. 

Determinations of the vitamin A content of the blood (Dr. A. McCord) re- 
vealed a fasting carotene content of 52 units and a xanthophyll content of 400 
units, per hundred cubic centimeters. The fasting vitamin A level of the blood 
was 38 units per hundred cubic centimeters; at four hours after ingestion of 
347,000 U. S. P units of vitamin A, it measured 58 units, at six hours 200 units 
and at nine hours 127 units, per hundred cubic centimeters. A later determination 
showed somewhat similar figures. The vitamin C content of the blood was 0.69 mg. 
per hundred cubic centimeters. 

Roentgenographic examination showed that the sinuses were clear. Fluoroscopic 
and roentgenographic examinations of the chest suggested some emphysema; 
examination of the lungs with iodized poppyseed oil and a series of fluoroscopic 


studies of the gastrointestinal tract revealed no abnormalities; a roentgenologic 























230 ARCHIVES OF OPHTHALMOLOGY 


series of the gallbladder showed that the function of the gallbladder was rather 
low but apparently within normal limits. 

Wright's stain of one of the adherent corneal filaments, nearly 1 mm. long, 
showed a twisted roll of thick mucus with numerous scattered epithelial cells. 
The stained mucus from the conjunctiva revealed occasional polymorphonuclear 
leukocytes and lymphocytes, globules of clear mucus and many squamous epithelial 
cells. 

Treatment and Course.—The puncta on the right were temporarily sealed by 
cautery, without improvement in the ocular symptoms. For one month the patient 
received a daily dose of 0.5 mg. of diethylstilbestrol. During June 1943 she 
received daily 50,000 U. S. P. units of vitamin A and 100 mg. of mixed tocopherols. 
Administration of tocopherols was discontinued after one month, but the same 
daily dose of vitamin A was continued for three and a half months, when it 
was reduced to 10,000 U. S. P. units for two months. In November 1943 the 
corneas stained profusely and filaments were present. Enteric-coated ammonium 
chloride in 2 or 3 Gm. doses a day reduced the tenacity of the mucus in her 
throat. The patient’s condition remained unchanged while she was under observa- 
tion, except for apparently spontaneous periods of improvement. 

Case 2.—This case was studied from the record of more than a hundred 
visits which the patient made to the clinics and the Strong Memorial and the 
Rochester Municipal Hospital over the period from August 1929 to March 1944. 

History.—In August 1929 a white woman aged 44 complained of feeling run 
down and of loss of weight. She had been depressed and reclusive after a thyroid- 
ectomy, at the age of 33, but since then had been in fairly good health. She was of a 
nervous, tense temperament, much given to worrying. During the previous winter 
her tongue had burned, as from canker sores. Her appetite had been good. Her 
mouth had been dry since the removal of her seventeen remaining teeth, at the 
age of 35. Examination at this time revealed that the conjunctivas were slightly 
pale; there .were cracks at the corners of the mouth; the tongue was smooth, 
with no atrophy of the papillae; the pharynx was dry; and a few ulcers showed 
on the gums. The red blood cell count was 4,320,000 and the hemoglobin con- 
centration was 60 per cent. In October 1929 the patient complained of a constant 
burning sensation over the tongue and lower part of the mouth, particularly 
when she ate, associated with dryness of the lips and mouth, an acid taste in 
the mouth and occasional peeling of the lips. The lower gums were described as 
overgrown and hypertrophied. 

In December 1933 she stated that the soreness of the tongue and gums with 
dryness of the mouth had remained unchanged for four years. She had been 
treated elsewhere for a corneal ulcer. No apparent deficiency was found in 
her diet. Gastric analysis revealed no free hydrochloric acid after injection of 
alcohol or histamine. The red blood cell count was 4,500,000 and the hemoglobin 
content 68 per cent. The corpuscles exhibited marked central pallor, but there 
was no anisocytosis or poikilocytosis. The patient received iron and ammonium 
citrates and hydrochloric acid with meals. During March 1934 all the symptoms 
continued, and general weakness and slight numbness of the fingers were noted. 


Lesions of the lower lips were described as herpetic. She recetved pills of ferrous 
carbonate U. S. P., hydrochloric acid, cod liver oil and yeast. During June 
1934 her eyes smarted and were red. Photophobia occurred for the first time in 
September 1934, together with burning and a thick discharge from the eyes. 
The lips were cracked; the gums, mucous membranes of the mouth and tongue 
were painful and burned. She continued to feel tired. 
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In November 1935 she had an acute attack of what was described as weeping 
dermatitis around her lip (fig. 14), lasting three weeks. This was the most 
severe attack she had had up to that time, and the condition cleared spontaneously. 
In January 1936 there was a recurrence, which cleared in a month. During the 
fall of 1936 her condition was somewhat improved, and she continued to receive 
iron, hydrochloric acid and yeast. A sensitivity to her dentures being suspected, 
new plates of different material were prescribed. The lesions in the mouth 
persisted. During March 1937 acid fruits in particular caused discomfort to 
the sore tongue and mouth. In August 1937 the right parotid gland suddenly 
became painful and swollen. A white, somewhat stringy secretion was present 
in her eyes in July 1938. From July to January 1939 she was fairly comfortable. 
The red blood cell count averaged 4,000,000 and the hemoglobin concentration was 
80 to 90 per cent during this period. It was recorded that she was living on a 
very small income. Her appearance in April 1939 suggested to one examiner a 
deficiency in vitamins A and B, for which she received iron, yeast and a con- 











Fig. 1 (case 2)—A (November 1935), appearance at the height of a relapse. 
The mouth and the surrounding skin are red and peeling. B, May 1943. The 
right parotid gland had been enlarged for seven years. The conjunctivas art 
slightly injected. The angles of the mouth were cracked. (The apparent excess 
moisture in the eyes is an aqueous solution of butacaine sulfate, instilled to over- 
come the severe photophobia caused by the photographer’s lights.) C, taken May 
1943. The tongue is smooth, dry, slightly red and fissured. The papillae are 
flattened and reduced in size. 


centrate of vitamins A, B and D. The symptoms referable to the lips, mouth and 
eyes had not lessened. In October 1939 the impression was that of riboflavin 
deficiency ; she was given yeast and ferrous sulfate. At this time vision was 6/6 
in each eye. 

In November 1941 a clinical diagnosis of SjOgren’s syndrome was made. She 
added to her history the statement that for about six years her eyes had become 
red and bloodshot when she “cried” although no actual tears were ever shed. 
For the past four years, on awakening in the morning she had been unable to 


see until she dropped salt water into her eyes. During the most severe episodes, 
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intense frontal headaches accompanied the sore eyes, making it necessary to 
close and cover the eyes to obtain any relief. Visual acuity was lowered during 
these severe attacks. Glasses had been worn since 1915. She had been conscious 
of night blindness to some degree for about ten years. 

The right parotid gland had remained enlarged, firm and nontender since 
the acute attack in August 1937. Hearing was impaired in the right ear. Colds 
and sore throat were infrequent. Because comfortably fitting dentures were 
not obtainable, it was difficult for her to eat other than soft food. Her family 
considered her appetite poor and her eating habits erratic. During the periods when 
her mouth was sorest, discomfort made eating such an effort that she lost weight. 
However, during the thirteen years in which she was under observation her 
weight remained rather constant, at 42 to 43 Kg. There were no definite gastroin- 
testinal symptoms. She had no cough, rheumatism or pain in the joints. For 
years she had had frequent nightmares, horrifying dreams and emotional outbursts. 

Onset of menstrual periods occurred at the age of 17; they were irregular 
and symptomless. The menopause, at the age of 51, was gradual in occurrence 
and asymptomatic. 

A sister, with pernicious anemia, and their mother had severe arthritis. The 
average age at which the other members of the family lost their teeth was 60 
years. No family history of symptoms resembling the patient's or of other familial 
diseases was known. 

Five intravenous injections of 5 mg. of riboflavin each were given during one 
week and were not followed by any appreciable change in symptoms. Potassium 
iodide was taken by mouth. Liquid petrolatum U. S. P., butacaine and phenacaine 
gave temporary relief to the eyes. A conjunctival culture revealed diphtheroids 
and a hemolytic Staph. aureus. During December 1941 filamentous tags were 
seen on the left cornea. Daily the patient received 30,000 U. S. P. units of 
vitamin A and 570 units of vitamin D in the form of halibut liver oil; 
during February 1942 she received, in addition to the halibut liver oil, yeast, 
riboflavin, nicotinic acid and thiamine hydrochloride, by mouth. Her general 
appearance continued to grow worse throughout the spring and summer of 1942. 
In December 1942, in a gastroscopic examination, the gastric mucosa was described 
as cobblestone in appearance and typical of hypertrophic gastritis. For three 
months, though she was receiving a daily oral dose of 5 mg. of riboflavin and 3 
Gm. of brewers’ yeast, she showed no notable change. During April 1943 she 
received four weekly intramuscular injections of a preparation of the vitamin B 
complex, containing 10 mg. of thiamine hydrochloride, 5 mg. of riboflavin, 5 mg. 
of pyridoxine hydrochloride, 5 mg. of nicotinic acid and 50 mg. of sodium 
pantothenate, with no improvement. While she was under this treatment, acute 
left parotiditis developed, for which she was admitted to the hospital, in April 
1943, to the medical service of Dr. L. A. Kohn and Dr. S. W. Smith. 

Examination—The weight was 43 Kg., the height 154.5 cm. and the pulse 
and respiratory rates 100 and 16 per minute, respectively. The blood pressure 
was 122 systolic and 68 diastolic. The patient was a small, thin, wiry woman, 
aged 59; she appeared moderately ill and rather apathetic but was mentally alert 
and cooperative. Below each ear was a swelling of the parotid gland. The 


mass on the left side was extremely tender; that on the right was firm, slightly 
lobulated and nontender. No fluctuation was demonstrable, nor could material 
be expressed from the parotid ducts. Vision with correction was 6/1541 in 
the right eye and 6/12—2 in the left eye. The skin of the upper lids and of 
the margins of the lids was red. Below each inner canthus appeared an area, 
measuring 1 cm., of slightly reddened, scaling skin. The outer canthus was red, 
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fissured and scaling. Photophobia was severe. The lacrimal glands were not 
palpable. The palpebral mucosa in each eye was red and smooth but slightly 
thickened and edematous. The bulbar conjunctivas were slightly injected. There 
were no plaques or areas suggestive of Bitot’s spots. In the conjunctival sacs 
were strings of white, elastic, mucoid material. Punctate areas, staining with 
fluorescein, were sharply limited to the lower halves of the corneas. No filaments 
were visible. 

Examination with the slit lamp revealed superficial conjunctival vessels 
passing over the limbus on the lower half of each cornea in loops for a distance 
of 3 to 4 mm. and across the upper limbus for 1 mm. Numerous fine, flakelike 
opacities were visible in the anterior cortex and around the anterior Y sutures. 
The nucleus was slightly yellowish. 

The maculas and optic disks were normal. The retinal arteries were slightly 
sclerotic. In an area of 3 to 4 disk diameters surrounding each disk, but not in 
the macular region, were scattered yellowish spots of 1 to 2 vein diameters, 
some of which were confluent and appeared to be in the anterior layers of the 
retina. Most of these spots were near vessels. In the periphery of the retinas 
were scattered whitish streaks of atrophy with fine black pigment granules. In 
the Schirmer filter paper test, 3 to 6 mm. was moistened in each eye at the end 
of two minutes, whereas the average area for a normal control was 20 mm. The 
tears turned red litmus slightly blue. Color vision as tested with Ishihara charts 
was normal. 

The drum membranes were normal. Air conduction was absent on the right 
and diminished on the left. The skin at the corners of the mouth was reddened 
and cracked. Edentation was complete. Small, whitish elevations of macerated 
epithelium, which were easily denuded, leaving a bleeling spot of pinpoint size, 
were scattered over the mucous membranes of the mouth. The tongue was smooth, 
shiny, slightly red and fissured. The papillae were flattened and reduced in size 
(fig. 1C). The tongue was painful to the touch. The buccal mucous membranes 
were also smooth, shining and dry. The tonsils were slightly hypertrophied. The 
saliva changed blue litmus red. A thick, white, creamy material could be expressed 
from the submaxillary duct. The thyroid was not palpable beneath a surgical 
scar above the sternum. Cervical glands were palpable as small, shotty and non- 
tender masses. The submaxillary salivary glands were not palpable. The rest 
of the physical examination, which included pelvic and neurologic examinations, 
revealed a state consistent with the age of the patient. 

Laboratory Data.—Studies of the blood revealed 4,910,000 red cells, 12.5 Gm. 
of hemoglobin per hundred cubic centimeters, 12,900 white cells, 2.2 per cent 
reticulocytes, a hematocrit reading of 39.1 per cent and a differential count of 71 per 
cent neutrophils, 2 per cent eosinophils, 20 per cent lymphocytes and 7 per cent 
monocytes. There was no poikilocytosis, anisocytosis, polychromatophilia or 
stippling. The corpuscles showed slight central pallor. The number of platelets 
was adequate. The urine was normal. The stool gave a negative reaction to 
the guaiac test, and culture revealed no pathogens. The Wassermann reaction oi 
the blood was negative. The corrected sedimentation rate was 34 mm., and a 
later one was 40 mm., per hour. The fasting blood sugar measured 80 mg. per 
hundred cubic centimeters. The urine gave a negative reaction for sugar during 
this test. Chemical analysis of the blood revealed 10.7 mg. of calcium, 4.4 mg. 
of phosphorus, 29 mg. of nonprotein nitrogen, 619 Gm. of total plasma proteins, 
3.8 Gm. of albumin and 3.1 Gm. of globulin, per hundred cubic centimeters. The 
reaction to the cephalin flocculation test was 1 plus. The blood amylase content 


was 130 units. Agglutination tests for brucellosis gave negative results. Tests 
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for brucellosis with fat-free antigen, the tuberculin test and cutaneous tests for 
Candida gave negative reactions. Gastric analysis revealed no free fasting hydro- 
chloric acid and none after injection of alcohol or histamine. Microscopic 
examination revealed nothing abnormal, aspiration of the duodenal contents yielded 
5 cc. of slightly bile-tinged fluid; normal bile fractions were obtained after 
introduction of 300 cc. of saturated magnesium sulfate. Cultures of material 
from the throat yielded Hemophilus influenzae predominantly. Candida was 
isolated from pus from the submaxillary gland and the mouth. None were found 
after repeated cultures of conjunctival secretion. The basal metabolie rate was 
—10 per cent. 

Roentgenographic Examination—The mandible showed normal bone density, 
with absence of the alveolar ridge. Roentgenograms of the chest and a series 
of fluoroscopic studies of the gastrointestinal tract showed nothing abnormal. 
There was no arthritic change in the hand. An oral cholecystogram suggested 
diminished power of concentration of the gallbladder. 

Special Examinations —Strands of mucus from the eye, stained with Wright's 
method, were largely composed of clear strings and globules of mucus, with many 
small lymphocytes in various degrees of disintegration and occasional squamous 
epithelial cells. Pus from the submaxillary ducts was loaded with small lympho- 
cytes and polymorphonuclear leukocytes. 

Determinations of the vitamin A content of the blood (Dr. A. McCord) gave 
the following values: 


Patient’s Values, Normal Values, 


Units/100 Ce. Units/100 Ce. 
lala ia ee ti eee lah Srna dle Cale are ae 14 15 - 30 
I isk 0.6 ward tr etnias — oushon dhe etaedcane ena diet 36 75 -150 
ccc cuncucapenectaa teers pale ote 14 40 - 80 


The vitamin C measured 0.70 mg. per hundred cubic centimeters (normal, 
0.70—1.5 mg. per hundred cubic centimeters). 

Determinations of the absorption of vitamin A for njne hours aiter ingestion 
of 347,600 U. S. P. units of vitamin A in the form of halibut liver oil gave 
the following values: 


Patient’s Values, Normal! Values, 


Units/100 Ce Units/100 Ce 

Carotene... ‘ 5 26 
Xanthophyll. ‘ 14 
Vitamin A 

Sasal... ’ , : ; 14 ) 

£ hours... ‘ ; ‘ 3v 227 

6 hours... ; $2 154 

% hours. . ‘ 44 71 


Dark Adaptation Threshold —Determinations on different occasions, (Dr. E, 
Millard) were as follows: 


Millilamberts 


Both eyes... log. 4.11 
Right eye log. $.39 
a 5 thes he Bit are tain ha a Ae deere eke wane iain log. 3.85 
Normal range... , dents log. 3.40-4.00 


Treatment and Course.—The swelling of the left parotid gland disappeared 
after three doses of 100 units of roentgen radiation of low voltage. Biopsy of 
the right (fig. 2) and the left (fig. 3) parotid gland was done two weeks after 
the acute parotiditis on the left side had subsided. A biopsy specimen of the 
orbital portion of the left lacrimal gland (fig. 4) was removed through a cutaneous 
incision. Biopsy of a specimen of the lower palpebral conjunctiva of the left eye, 


consisting of a strip of stratified squamous epithelium, showed hyperplasia in 
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several places. No hydropic degeneration of the epithelium was present. There 
were several mitotic figures. The underlying loose connective tissue contained 
numerous chronic inflammatory cells composed chiefly of plasma cells. 

Contact lenses were well tolerated for one and a half hours. During her 
hospitalization, the patient was treated with vitamin concentrates. All her 
symptoms improved. On her discharge from the hospital, she received daily a 
vitamin B complex preparation containing the equivalent of 1.5 mg. of thiamine 
hydrochloride, 0.5 mg. of riboflavin and 5 mg. of nicotinic acid; 6 Gm. of brewers’ 
yeast extract; 25,000 U. S. P. units of vitamin A and 475 units of vitamin D 
in the form of halibut liver oil; 100 mg. of mixed tocopherols, and 10 mg. of 


ascorbic acid. 


























Fig. 2 (case 2).—Biopsy specimen from the right parotid gland, consisting 
of a mass of lymphoid cells within a fine stroma of connective tissue. There are 
several islands of highly irregular cells with hyperchromatic nuclei; some of 
these islands have an irregular arrangement. Masses of hyalin-like substance are 
scattered throughout the section. This change in the gland has replaced the normal 
structures, so that no glandular tissue is seen. A Gram stain (at right) showed no 
organisms and contributed nothing further to the diagnosis. 


During the spring and summer of 1943 she complained of increased fatigability, 
sore eyes and sensitivity to light. An infection of the upper respiratory tract 
during the winter accentuated all symptorfs. 

In March 1944 the area of reddening around her mouth, which was composed 
of fine, weeping vesicles, had increased to 3 or 4 cm.; discomfort and weakness 
of the eyes had increased. Her general condition was worse than during the 
previous winter. The submaxillary ducts were filled with creamy pus. Material 
from a needle puncture of the enlarged right parotid gland cultured on Sabouraud’s 
medium and blood agar yielded no growth. Candida was cultured from material 
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taken from the cracks at the angles of the mouth. 
and Staphylococcus citreus were obtained from 
reddened skin. 


Only Staphylococcus albus 


COM MENT 


When the first patient was 37, her eyes became irritated, while the 


second patient complained of a sore mouth at the age of 44, at which 


age her mouth had already been dry for nine years. For nine and fifteen 


years, respectively, the patients had had constant and increased irrita- 
tion of the eyes, together with cracking at the corners of the mouth 
and irritation of the buccal mucous membranes and tongue, which were 


accompanied with dryness of the mouth. None of these complaints 








cultures of the surrounding 











Fig. 3 (case 2).—Biopsy specimen from the left parotid gland. The glandular 
tissue is entirely replaced by masses of lymphoid cells, similar to those seen in the 
right parotid gland. There are several clumps of undifferentiated cells, each 
having a vesicular nucleus. These clumps of cells, each with a central space, 
seem to be replacing a parotid duct. A few acute inflammatory cells are seen 
here and there. No giant cells were noted. 


has ever completely disappeared but has become progressively worse, 
with periods, usually during the winter months, of greatly accentuated 
symptoms. Both patients had had acute parotiditis; the right parotid 
gland of the second patient had remained enlarged for seven years. 

The unfortunate victims of this disease, like most persons with 
chronic disease, search ceaselessiv for relief. The first patient had been 
under medical care for nine vears; the second made more than one hun- 
dred visits to the hospital clinic over a period of fifteen years. 
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Sjogren’s syndrome has been considered by some investigators to 
be a result of the lowered endocrine function accompanying the meno- 
pause. The activity of the disease in these 2 patients occurred at an 
earlier age. 

One of the complications observed in other patients whose cases 
have been reported is the advanced dental caries. Cheyne * showed that 
a disturbance of normal salivary flow in rats in which the salivary glands 
had been removed resulted in an increase of experimental caries directly 
in proportion to the amount of serous saliva removed. The early age 
at which dental caries occurred, requiring total extraction of the teeth 








Fig. 4 (case 2).—Biopsy specimen from the left lacrimal gland. Here, the usual 
acini of glandular tissue are seen. Between the acini there is an infiltration of 
numerous lymphocytes. Thick, hyalin-like substance, dense connective tissue 
and reticular tissue are also seen between the acini. 


in case 1 at the age of 28 and in case 2 at the age of 35, suggests 
that there was decreased salivation of a degree sufficient to produce 
dental caries even before the symptoms of a dry mouth were manifest 
to the patient. Pathologic changes in the salivary glands of these 2 
patients may therefore have long antedated their first symptoms. 

4. Cheyne, V. D.: Effects of Selective Salivary Gland Extirpation upon 
Experimental Dental Caries in Rats, Proc. Soc. Exper. Biol. & Med. 42:587 
(Nov.) 1939. 
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Since the parotid gland is the main source of the serous saliva, 
with the parenchyma of these glands destroyed (figs. 2 and 3) there is 
little wonder that one of the most annoying complaints is a dry mouth. 
Only limited function of the lacrimal gland can be expected with the 
change in the glandular structure and the chronic inflammation (fig. 6). 
The infiltration of lymphoid cells, with changes in the connective tissue 
and destruction of the parenchyma of these glands, is the characteristic 
pathologic feature of this disease. No infectious etiologic agent for this 
reaction could be found either in the glands themselves or in a more 
distant focus. The presence of Candida in the mouths of both patients 
would seem to be only incidental to the abnormal state. Sjogren found 
almost complete destruction of the parenchyma of the lacrimal glands 
in patients he examined.’ He studied the sublingual, palpebral and 
accessory lacrimal glands and the glands of the nasal mucous mem- 
brane, pharynx and lips, where the same pathologic process was found. 

If similar abnormalities exist in the epithelium and the glandular 
structures throughout the intestinal tract, interference with normal 
digestion and normal alimentary absorption is to be expected. This 
could cause a variety of superimposed chronic deficiencies, contributing 
to the complex clinical and laboratory picture. 

The chronic inflammation of the mucosa of the upper respiratory 
system, which is covered with a sticky mucous secretion, is probably 
shared by the accessory air sinuses and their drainage channels. On 
the basis of this pathologic condition, an explanation of the sinusitis 
of the patient in case 1 is possible. A third woman with the typical 
syndrome, who was seen by one of us, had had several operations on 
the sinuses over a period of years because of severe, persistent frontal 
headaches. She had also received treatment for chronic eustachitis. 
Pansinusitis, eustachitis and mastoiditis occurred in cases reported by 
sruce.”. Apparently, the otolaryngologist is consulted as frequently by 
these patients as is the ophthalmologist. 

The 3 patients with Sjogren’s syndrome whom we observed were 
women of slender build and nervous, excitable temperament. There 
has been no mention in the literature of any constitutional type peculiar 
to this disease. 

The vitamin A level of the blood and the absorption curve in case 1 
were normal. In case 2 both the vitamin A level of the blood and the 
absorption curve were low; the biophotometric measurements were 
within normal limits. Evidence of a vitamin A deficiency was not 
clinically outstanding. The presence of avitaminosis \ was suspected 


5. Sjogren, H.: Zur Kenntnis der Keratoconjunctivitis Sicca: III. Mikro- 
skopische Veranderungen der Nasendriisen Acta ophth. 13:40, 1935; IV. Mikro- 
skopische Untersuchungen tiber das Initialstadium der Drtisenveranderungen, ibid. 
16:70, 1938. 
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and investigated in some of the cases reported in the literature. Acknowl- 
edging the controversy concerning the etiologic factors, Jeghers ° included 
Sjogren’s syndrome with disorders due to vitamin A deficiency largely 
on the strength of Stahel’s * case, in which improvement followed 
vitamin .\ therapy. This case was complicated by advanced polyarthritis 
deformans. Bruce * failed to find biophotometric evidence of vitamin A 
deficiency in his most typical case; Gifford, Puntenney and Bellows,’ 
finding no deficiency of vitamin A in the blood in some of their cases, 
expressed the belief that vitamin A was rarely a factor in the condition. 
Deficiencies in vitamins .\ and C were carefully excluded in a case 
reported by Maclean. From the present evidence, we must conclude 
that avitaminosis \ is an inconstant finding in cases of Sjogren’s 
syndrome. 

Clinically prominent in our 2 cases was the implication of a deficiency 
of members of the vitamin B complex, with many of the signs and 
symptoms attributed to an extreme degree of ariboflavinosis.* Because 
of the presence of these signs, the 2 patients received treatment repeatedly, 
although unsuccessfully, with yeast, vitamin B complex concentrates and 
riboflavin. Assuming that these signs are caused by a lack of riboflavin, 
there may exist a faulty absorption of this vitamin in the intestinal tract 
or an inability to utilize it. An inadequate diet alone could modify 
or contribute to such a deficiency but does not satisfactorily explain 
the predominance of the reported cases of this disease in females, unless 
some further factor of sex is responsible. No studies of the incidence 
of ariboflavinosis relative to sex are available. Twenty-one of the group 
of 29 hospitalized patients and outpatients presented by Sydenstricker 
and associates “ as manifesting riboflavin deficiency were females. This 
series, admittedly, is too small to permit more than suggestive con- 
clusions. 

A point of interest is the relative freedom from cataractous changes 
in these 2 cases and in other reported cases. 

For evaluation of therapeutic response, the patients with less severe 
symptoms, although presenting a less striking clinical picture, would 
make better subjects than patients with the complete syndrome, in 





6. Jeghers, H.: Skin Changes of Nutritional Origin, New England J. Med. 
228:715 (June 3) 1943. 

7. Stahel, W.: Das Sjégrensche Syndrom eine A-Hypo-Vitaminose, Klin. 
Wehnschr. 17:1692 (Nov. 26) 1938. 

8. MacLean, A. L.: Sjégren’s Syndrome, Bull. Johns Hopkins Hosp. 74:219 
(March) 1944. 

9. (a) Sydenstricker, V. P.; Sebrell, W. H.; Cleckley, H. M., and Kruse, 
H. D.: The Ocular Manifestations of Ariboflavinosis, J. A. M. A. 114:2437 
(June 22) 1940. (b) Bicknell, F., and Prescott, F.: The Vitamins in Medicine, 


London, William Heinemann, 1942, pp. 228-258. 
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which the late changes have confused the primary pathologic process 
and some tissues are permanently damaged. 

The numerous complications in the development of this disease do 
not occur in every patient, but the high incidence of each warrants the 
belief that they involve many of the body’s systems, of which the ocular 
manifestations are but a part. In the presence of a chronic inflam- 
mation of the lacrimal gland, the forms of local treatment « 


suggested up to the present must be considered of no more than pal- 


f the eyes 
liative value. 
SUMMARY 


Two cases of Sjogren's syndrome are reported. The microscopic 
pathologic changes in a lacrimal gland and the parotid glands in 1 case 
are described. Some of the complications and attributed causes of this 
disease as one of wide systemic involvement are discussed. \ clinical 


resemblance to advanced chronic ariboflavinosis is noted 


University ot Rochester School ot Medicine and Dentist 











VASCULAR DISEASE ASSOCIATED WITH ANGIOID STREAKS 
OF THE RETINA AND PSEUDOXANTHOMA ELASTICUM 


MAJOR HAROLD G. SCHEIE 
AND 


MAJOR NORMAN E. FREEMAN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


URING the past two years,angioid streaks of the retina have been 

seen in 3 patients, in 2 of whom pseudoxanthoma elasticum was 
also present. In these 2 patients severe vascular disturbance was found 
in all the extremities. Since no mention of a relationship of these three 
conditions has been found in the available literature and since the asso- 
ciation 1s probably significant, the cases are being reported. 

The condition referred to as angioid streaks of the retina was first 
described by Doyne! in 1889. Since that time this condition has 
been found to be related clinically to two other degenerative diseases, 
(+b) pseudoxanthoma elasticum and (2) osteitis deformans (Paget's 
disease). The relation to pseudoxanthoma elasticum was first noticed 
by Groenblad and Strandberg? in 1929. 

Pseudoxanthoma elasticum is a degenerative disease of the skin, 
first reported by Balzer,* in 1884.- Scholz,‘ reviewing the cases of 
angioid streaks appearing in the literature since the report of Groenblad 
and Strandberg,* found the two lesions to be associated in 59 per cent 
of all cases of angioid streaks. Similarly, Sandbacka-Holmstrom stated,” 
in his analysis of: 100 cases of pseudoxanthoma elasticum found in the 
literature, that 87 also had changes in the fundus typical of angioid 
streaks of the retina. 

The coexistence of osteitis deformans and angioid streaks of the 
retina is also noteworthy. This relationship was first noted by Row- 
land *® in 1929. In 1932 Terry ® reported 4+ new cases and 5 additional 
ones gathered from the literature to establish the syndrome further. 
The occurrence of osteitis deformans and angioid streaks of the retina 
in the same patient was seen in only 9 per cent of the cases of angioid 
streaks. 


1. Doyne, A. W.: Tr. Ophth. Soc. U. Kingdom 9:128, 1889. 

2. Goedbloed, J.: Syndrome of Groenblad and Strandberg, Arch. Ophth 
19:1 (Jan.) 1938. 

3. Cited by Scholz.4 

4. Scholz, R. O.: Angioid Streaks, Arch. Ophth. 26:677 (Oct.) 1941. 

5. Rowland, W. D.: Am. J. Ophth. 16:61, 1933. 

6. Terry, T. L.: Tr. Am. Ophth. Soc, 32:555, 1934. 
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Angioid-streaks of the retina is a condition of some rarity. Scholz,‘ 
reviewing the literature in 1941, found 182 cases and added 6 of his 
own. The retinal picture is characteristic. It consists of pigmented 
streaks, radiating spokelike from a similarly pigmented ring which 
encircles the disk. This ring may be complete or incomplete and may 
be formed by a single pigmented line around the disk, or it may be 
made up of several interlacing lines of pigment. It may encircle the 
disk closely, with only a small width of retina intervening, or the ring 
may be % disk diameter or more away. The radiating streaks may 
vary in width from minute to several times the diameter of the retinal 
arteries. Their borders are serrated. , Their color has been reported 
in the literature most commonly as brown to reddish brown but has 
been described also as red, black, white and grayish brown. The retina 
between the streaks may show scattered pigmentation. Disciform degen- 
eration (Kuhnt) and retinitis circinata are not uncommonly associated. 

Pseudoxanthoma elasticum is an abnormality of the skin manifest 
by yellowish patches, the size of a pinhead to that of a pea, with rough- 
ening of the skin much like the striae atrophicae of pregnancy. Although 
the clinical relationship of angioid streaks of the retina and pseudoxan- 
thoma elasticum was definitely established, it was not until the studiés 
of Bock,® in 1938, and Hagedoorn,’ in 1939, that a definite pathologic 
relationship was accepted. Although it had previously been known that 
pseudoxanthoma elasticum was due to a degeneration of elastic tissue 
fibers of the skin, it remained for these men to demonstrate that the 
retinal changes occurred on a similar basis and that both were probably 
part of a process widespread throughout the body. They demonstrated, 
in separate pathologic studies of tissues obtained at autopsy in cases 
in which the diagnosis of angioid streaks of the retina had been made 
before death, that the ocular condition was due to a degeneration of 
the elastic tissue fibers in Bruch’s membrane, with ruptures in the 
membrane which corresponded to the location of the angioid streaks. 
They also found degeneration of the elastic tissue fibers of the smaller 
arteries and of the aorta. In each of their cases pseudoxanthoma 
elasticum was also present. 

Obstruction of peripheral blood vessels or serious circulatory dis- 
turbance has not previously been reported. The only suggestion of 
such an observation in the available literature was noted in case 3 
reported by Scholz, in which the absence of vascular pulsations in the 
lower extremities of a man aged 46 was noted. Apparently, no sig- 
nificance was attached to this finding. The following 3 cases of angioid 
streaks of the retina are reported, in 2 of which there was clinical evi- 


7. Hagedoorn, A.: Angioid Streaks, Arch. Ophth. 21:746 (May); 935 (June) 
1939. 
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dence of circulatory disturbance in the extremities, while in 1 case 
hyperterision was present. 


REPORT OF CASES 


Case 1.—A mess sergeant aged 26 was admitted to the ophthalmologic section 
on May 17, 1943, because of a bilateral, moderately severe burn of the eyes, 
incurred from a welder’s arc. Vision was 20/20 in each eye. The visual fields 
were normal. Examination of his eyes revealed, in addition to the injury, a 
typical picture of bilateral angioid streaks of the retina (fig. 1). He also had 
the classic cutaneous changes of pseudoxanthoma elasticum over the lower part 
of the face, the lips and neck, the upper portion of the chest and the axillas, 
where the skin fell into folds instead of retracting normally. This was noted only 
after the changes in the fundus led to its recognition (fig. 2). Peculiar grooves 
or fissures resembling rhagades were noted on his lips, which he stated had 
appeared during the preceding three years. His past medical history revealed 
one significant complaint. He stated that he had never, even as a child, been 





Fig. 1 (case 1).—Drawings of the fundus, showing angioid streaks. 


able to walk as fast as other people because of cramps in his legs after walking 
short distances. This symptom had increased in severity as he became older until 
his exercise tolerance at present was about five minutes of close order drill, or 
three quarters of a mile (1.2 kilometer) at 120 steps per minute. He was also 
bothered by frequent cramps in his legs and feet at night. General physical 
examination revealed absence of the posterior tibial, dorsalis pedis and right ulnar 
pulses, the latter of which was confirmed by the reactive hyperemia test. The 
radial pulse was diminished in volume. His feet were small, requiring only a 
414 size shoe. Because of the absence of the pulses, oscillometric tracings were 
made by one of us (N. E. F.). These revealed notable changes (fig. 3A). 
Pulsation was practically absent at both ankles and the right wrist, slightly more 
perceptible at the thighs and about one-third normal at the left wrist. 

The results of laboratory studies follow. A complete blood count and_ uri- 
nalysis, including concentration tests, gave normal results. The Kahn reaction 
of the blood was negative. The serum calcium measured 10.5 mg. per hundred 
cubic centimeters, and the blood cholesterol was normal. Roentgenograms of his 


chest, skull and thighs revealed no evidence of Paget's disease, but shadows 
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of calcified vessels were found in the thighs (fig. 44). An electrocardiogram 
was normal. Consent was obtained and biopsy specimens from the left ulnar 
vessels and the skin were taken. 

Case 2.—A soldier aged 23 was admitted to the hospital May 5, 1944 because 
of asthma and mild arterial hypertension. His complaints were mainly nervous- 


ness and anxiety, attributed to increasing severity of his asthma. No history of 























Fig. 2 (case 2).—Changes of pseudoxanthoma elasticum in the skin. 


circulatory difficulty was obtained. Physical examination revealed nothing abnor- 
mal except for rales and rhonchi throughout both lungs and hypertension, the 
blood pressure being 160 systolic and 110 diastolic. Vision was 20/20 in each 
eye without correction. External examination revealed nothing abnormal. The 
fundi revealed slight narrowing of the smaller arterial branches, as well as typical 


angioid streaks of the retina in each eye. The skin was normal. 
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Fig. 3.—Oscillometric tracings (4) in case 1 and (B) in case 3, showing 
diminution in amplitude of pulsation as compared with the normal (A). 











Fig. 4—Calcified vessels in the thighs, as demonstrated by roentgenograms. 


(A) case 1; (B) case 3. 
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Case 3.—A 23 year old soldier came to the ophthalmologic clinic May 20, 
1944 for refraction. Vision was 20/100 in the right eye and 20/200 in the left 
eye without correction. Vision of 20/20 was obtained with correction of a 
—1.75 sphere for the right eye and 20/20 with a —2.25 D. sphere for the left 


—— — 





Fig. 5 (case 3).—Drawings of the fundus showing angioid streaks. 

















Fig. 6 (case 3).—Changes of pseudoxanthoma elasticum in the skin. 


eye. External examination revealed nothing abnormal. Examination of the fundus 
revealed a well developed picture of angioid streaks of the retina in each eye 
(fig. 5). The visual fields were normal. The skin of the upper part of the chest 
and the neck and axillas showed the early changes of pseudoxanthoma elasticum 
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(fig. 6). Even though no history of circulatory difficulty could be obtained, pro- 
nounced vascular changes were found on physical examination. The left posterior 
tibial pulse was absent. The dorsalis pedis pulse was good. The ankle pulse on the 
right was reduced in volume, as were both radial pulses. Both ulnar vessels 
were occluded, as confirmed by the reactive hyperemia test. Oscillometric read- 
ings by one of us (N. E. F.) showed a generally diminished amplitude of pulsation, 
especially in the right ankle (fig. 3B). The patient was admitted to the hospital 
for study. His blood pressure was 130 systolic_-and 70 diastolic. The general 
physical examination showed a normal condition except for the changes noted. 
A complete blood count and urinalysis, including concentration tests, gave normal 
results. The Kahn reaction of the blood was negative. The serum calcium was 
10.5 mg. and the blood cholesterol 260 mg. per hundred cubic centimeters. Roent- 
genograms revealed no evidence of osteitis deformans but did show calcification 
of blood vessels in his right thigh (fig. 4B). The electrocardiogram was normal. 
Permission for biopsy was refused. 


Comment.—In recapitulation, 2 patients with angioid streaks of 
the retina and pseudoxanthoma elasticum had unmistakable vascular 
changes in all the extremities. The changes, as far as could be deter- 
mined, involved the peripheral arteries. Physical examination demon- 
strated complete absence of some and reduction in the amplitude of 
the remainder of the palpable pulses of the extremities. This was 
confirmed by oscillometric tracings, which demonstrated greatly dimin- 
ished pulsation in the major arteries supplying the extremities. Such 
a decrease in pulsation can result from (1) obliteration of the proximal 
artery or (2) great expansion of the arterial bed, due to atonic smaller 
arteries, with consequent fall in pulse pressure. In the 2 cases 


described, the deficient oscillations, if due to partial or complete occlu- 


sion of the proximal arteries, suggested that a widespread collateral 
circulation had developed. The possibility of atonic smaller arteries 
as an explanation of the diminished pulsation could not be eliminated 
by this test alone. The normal central pulse pressure at the elbows, 
as determined with the sphygmomanometer, did give further evidence 
that the arterial pathways themselves were obstructed more peripherally. 


Biopsy and subsequent pathologic study of the partially obstructed 
left ulnar artery in case 1 gave conclusive information as to the nature 
of the disturbance. During dissection of the ulnar vessels, while 
obtaining the specimen for biopsy, the tissues were found to be extremely 
vascularized by a highly developed anastomatic circulation. The ulnar 
artery was grossly thickened, with absence of normal pulsation. The 
lumen was nearly obliterated and contained little blood. 

Pathologic Study—The pathologic sections of the vessels and skin of this 
patient were studied by Lieut. Col. James S. Forrester and reported on as follows: 

Artery: A medium-sized, muscular artery was seen presenting a greatly 
thickened wall and great reduction of the lumen. The intima was relatively normal, 
the mural thickening being largely due to pronounced hyperplasia of the muscular 
coat. The bundles were somewhat disorganized. Weigert’s stain for elastic tissue 
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showed a moderately heavy, normal internal elastic membrane. In the media, 
however, the elastic tissue was fragmented, and there was no continuity of the 
few swollen fibers seen. The media showed considerable vascularization. There 
was no inflammatory reaction and no thrombus. An associated vein showed little 
change except slight granularity and curling of elastic fibrils. 
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Fig. 7 (case 1).—Photomicrograph of the skin. 


Skin: The epidermis was not remarkable. The major change in the derma 
was swelling, granularity, vacuolation and fragmentation of the deeper elastic 
tissue (fig. 7). This was spotty, being conspicuous in some areas and minimal 
in others. There was no inflammatory reaction. Increased basophilic staining 
of the basal layer of the epithelium was present. 

Comment: Both tissues showed, as a major change, extensive damage and 
disruption of the elastic tissue network. It may well be that the pronounced 
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muscular hypertrophy was a compensatory reaction to the loss of elastic tissue 
support. 

Diagnosis—The diagnosis was elastic degeneration, muscular hyperplasia of 
the arteries and pseudoxanthoma elasticum. 


It seems reasonable to conclude, in view of the similar clinical 
pictures, that the disturbance in function of the peripheral arteries of 
the other patients was on the same pathologic basis and that this, in 
turn, was part of a general process of degeneration of elastic tissue 
throughout the body, causing also the angioid streaks of the retina and 
the pseudoxanthoma elasticum. The relationship to osteitis deformans 
mentioned in the literature, however, is by no means clear. Scholz, on 
the basis of the work by Ohno * (1935) and Finnerud and Nomland * 
(1937), whom he cited, suggested that there is a disturbance of calcium 
metabolism in patients with angioid streaks. These authors demon- 
strated calcium phosphate in the degenerative lesions. .Scholz sug- 
gested that basophilic staining of Bruch’s membrane might be associated 
with calcification. At any rate, in cases of osteitis deformans absorption 
and ossification of the involved bones occur simultaneously. Though 
in the cases reported here there were calcified peripheral vessels, no 
evidence of disordered calcium metabolism was found, although frac- 
tionation into diffusible and nondiffusible fractions was not made. 
Determinations of phosphatase could not be made. 

The occurrence of pronounced arterial changes in 2 of 3 patients 
having angioid streaks of the retina and the mention of 1 patient with 
absence of palpable pulses in the lower extremities by Scholz suggest 
that the incidence of such a syndrome may be high if the cases previously 
reported in the literature could be reviewed with this in mind. The 
arterial changes may well explain, by shortened life expectancy, the sharp 
drop in the incidence of angioid streaks of the retina during the 
sixth and seventh decades of life. Emphasis is placed on careful ophthal- 
moscopic study of all patients with unexplained peripheral vascular 
disease because the clinical picture just described is probably more 
common than is now realized. Furthermore, there is no reason that 
the vascular condition might not dominate the picture, or even occur 
alone, as do angioid streaks of the retina and pseudoxanthoma elasticum 
in a significant number of cases. 


SUMMARY 

Three cases of angioid streaks of the retina are reported. 

In 1 of these cases there was unexplained hypertension. 

In 2 of these cases the angioid streaks were associated with pseudo- 
xanthoma elasticum and diminution or absence of peripheral pulses. 

Calcification of vessels in the thighs was demonstrated roentgeno- 
graphically. 














250 ARCHIVES OF OPHTHALMOLOGY 


Pathologic study of a diseased ulnar artery in | case revealed degen- 
eration of elastic tissue in the media with conspicuous hypertrophy of 
the muscularis and narrowing of the lumen, while study of the skin 
showed similar degeneration of elastic tissue. 

The angioid streaks of the retina, pseudoxanthoma elasticum and 
vascular disturbance reported in 2 cases were believed to be on the 
basis of a general degeneration of elastic tissue throughout the body 
and will probably be found to occur together not infrequently when 
such cases are studied with this in mind. 


Capt. Graham Eddy and the First Medical Museum and Arts Detachment 
prepared the illustrations accompanying this paper. 
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COLOR BLINDNESS 
Ill. The Rabkin Test 
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N A previous report * we discussed the general situation with respect 
to polychromatic test plates for the detection of defective color vision, 
pointing out the advantages and limitations of this type of test and 
the need for care in administration. Stress was laid on the following four 
important sources of error which, aside from defects in the tests them- 
selves, account for part of the failure of the tests to screen out all persons 
with defective color vision: (1) disregard of the critical importance 
of illumination; (2) careless and inefficient administration ; (3) incom- 
petent and invalid interpretation of results; (4) misapplication of the 
tests to fields for which they were not intended, or the expectation of 
more from the tests than they are capable of, or designed for, yielding. 
In that report a critical evaluation was made of the fifth edition of 
the Ishihara test for the analysis and detection of defective color vision. 
In a second report? the study was extended to include other repre- 
sentative editions of the Ishihara test. In these reports analysis was 
made (a) of each plate of the test as a medium for detecting defective 
color vision; (b) of the significance of performance scores on the entire 
test, both for the detection of the presence of a defect in color vision 
and for the equally important classification of the type and extent of 
the defect, and (c) of the type of response to certain plates as a clue to 
classification. 

In the present report a similar evaluation is made of Rabkin’s “Poly- 
chromatic Plates for Testing Colour Vision.” We find this test to be 

From the Knapp Memorial Laboratories, Institute of Ophthalmology, Columbia 
University College of Physicians and Surgeons. 

1. Hardy, L. H.; Rand, G., and Rittler, M. C.: Tests for Detection and 
Analysis of Color Blindness: I. An Evaluation of the Ishihara Test, Arch. Ophth. 
34: 295-302 (Oct.) 1945. 

2. Hardy, L. H.; Rand, G., and Rittler, M. C.: Tests for the Detection and 
Analysis of Color Blindness: II. A Comparison of Editions of the Ishihara Test, 
Arch. Ophth. 35:109-119 (Feb.) 1946. 
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in many respects much more valuable and informative than the Ishihara 
test. It has equally good possibilities for screening persons with defec- 
tive from those with normal color vision; in addition, when scored 
by the revised procedure to be described it yields, for 93 per cent of 
the subjects with defective red-green vision tested, correct information 
as to the nature of the red-green defect present. We do not find it 
adequate, however, to differentiate between dichromasy and anomalous 
trichromasy, as is claimed by Rabkin. 

The Rabkin test was first published in 1936.2 <A second edition 
appeared in 1939.4 The second edition does not differ from the first 
in general form. However, some of the pigments have been changed 
as the result of experimentation, and substitutions have been made for 
some of the plates. The test is distributed in this country by Four 
Continent Book Corporation, 253 Fifth Avenue, New York. 

The Rabkin test is interesting in that it was designed to differentiate 
anomalous trichromasy from dichromasy and, at the same time, to 
furnish a differential diagnosis as to the type of dichromasy (protanopia, 
deuteranopia, tritanopia), as well as to the type of anomalous trichromasy 
(protanomaly, deuteranomaly). It is claimed, and, so far as we know, 
justly, that this is the first attempt to differentiate anomalous trichromasy 
from dichromasy by means of polychromatic printed plates. The sub- 
division of dichromasy into protanopia and deuteranopia (1897)° and 
tritanopia (1911),° suggested by von Kries, and of trichromasy into 
normal and anomalous types, suggested by Nagel (1904),* is followed 
by Rabkin. He does not, however, recognize the subdivision of blue- 
yellow blindness proposed by Miiller (1924)* into tritanopia (violet- 
yellowish green defect) and tetartanopia (blue-yellow defect). Rabkin 
defines tritanopia as “blue or violet’ colour-blindness.” He states: * 


3. Rabkin, E. B.: Polychromatic Plates for Color Sense Examination, Kiev, 
State Medical Publishing Board, 1936. 

4. Rabkin, E. B.: Polychromatic Plates for Testing Color Vision, ed. 2, Kiev, 
State Medical Publishing House, 1939. 

5. von. Kries, J.: Ueber Farbensysteme, Ztschr. f. Psychol. u. Physiol. d. 
Sinnesorg. 13:241-324, 1897. 

6. von Kries, J.: Normale und anomale Farbensysteme, in von Helmholtz, H.: 
Handbuch der physiologischen Optik, ed. 3, Leipzig, L. Voss, 1911, vol. 2, pp. 
333-347. 

7. Nagel, W. A.: Die Diagnose der anomalen trichromatischen Systeme, Klin. 


Monatsbl. f. Augenh. 42: 366-370, 1904. 


8. Miller, G. E.: Darstellung und Erklarung der verschiedenen Typen der 
Farbenblindheit nebst Eroérterung der Funktion des Stabchenapparates sowie des 
Farbensinns der Bienen und der Fische, Gottingen, Vandenhoed & Ruprecht, 1924. 
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In cases of tritanopia the spectrum is shortened at its violet end, the maximum 
of brightness is at the sodium line (line Na), and there are two achromatic zones— 
one in the blue colour, the other in the yellow colour regions. 


Theoretically, the method used by Rabkin in designing his plates 
was based on the fact of “different perception of the hues in the warm 
part of the spectrum for the normal trichromats and the dichromats and 
also on the differences of the brightness distributions in the spectrum 
for various colour systems” (page 31).4 That is, in planning plates 
designed to distinguish dichromasy from trichromasy he played mainly 
on the aspects of color confusion in the red-yellow-green region and 
on the presence of a neutral zone in the dichromatic spectrum, and in 
planning plates designed to distinguish deuteranopic and protanopic 
color vision he utilized chiefly the characteristic shift in the brightness 
of the colors and the different location of this neutral zone. For deu- 
teranopia he locates the neutral zone in the green, at approximately 
500 millimicrons, and for protanopia, in the blue-green, at approximately 
490 millimicrons. He does not mention or utilize the second neutral 
region in the dichromatic color scheme (in the red-purple region for 
deuteranopia and in the red region for protanopia). This, we believe, 
is unfortunate, since it would have increased the value of some of the 
plates for differentiating between deuteranopia and protanopia. For 
the differentiation of anomalous trichromasy and dichromasy, he relies 
on the correct reading of certain specified plates. 

The series comprises 20 plates, in most of which digits or simple 
geometric forms composed of colored disks varying in size, chroma 
and value (saturation and brightness) appear on backgrounds com- 
posed of colored disks similarly varying in size, chroma and value. 
In certain of the plates all of these variants are not used. Plates 
1 and 2 are mainly for purposes of demonstration; plates 3 through 12 
and plate 15 are intended for screening persons with defective color 
vision from persons with normal color vision; plates 13, 14, 16, 17 
and 18 (in all of which more than one combination of figure and back- 
ground appears) are used for differentiation of deuteranopia and pro- 
tanopia, and plates 19 and 20, for the detection of tritanopia. The 
correct reading of one or several of plates 3, 4, 5, 6, 11, 16, 17 and 18 
is the indication of anomalous trichromasy when the other plates are 
read in the same way as in cases of dichromasy. The type of anomaly 
(deuteranomaly or protanomaly) is determined by the occurrence of 
typical deuteranopic or protanopic responses or, in case a diagnostic plate 
is correctly read, by ascertaining which of the two digits or figures is 
seen more clearly. The instructions on this interpretation of the 
responses are rather detailed and require careful study to do justice 
to the diagnostic possibilities of the test. 
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Because the Rabkin test is not widely known or easily accessible, 
it may be worth while to describe some of the more unusual plates 
in detail. Plates 3, 4, 5, 9 and 11 are of the “transformation” type 
used by Ishihara, in which the subject with normal color vision sees 
one figure and the subject with defective color vision another. These 
plates are by no means a copy of the Ishihara plates, and the figure 
seen by the subject with defective color vision is much less visible to 
persons with normal color vision than it is in the Ishihara plates. 
Plates 6, 7, 8 and 10 are of “the vanishing pattern” type used by 
Stilling, Ishihara and others, in which the person with normal color 
vision sees a pattern and the person with defective color vision does not. 
In the Rabkin plates of this type the patterns vary as to visibility. The 
digit of plate 8, for example, is not seen by many persons of low normal 
color sensitivity. In plates 13, 14, 15, 16 and 17 different combinations 
of figure and background are ingeniously presented in various segments 
of the plate, some of which are seen by deuteranopic and some by pro- 
tanopic subjects ; some are transformation patterns and some are hidden 
figures not seen by subjects with normal color vision but visible to most 
persons with defective red-green vision. These are the plates chiefly 
used in classifying persons with deuteranopia and protanopia. A table of 
typical responses provides the key to diagnosis. Plate 18 is of particular 
interest as a test to differentiate between anomalous trichromasy and 
dichromasy. It consists of small red and green squares arranged on 
a gray background in a square formation so that there are 8 vertical 
arrays, numbered 1 to 8, and 8 horizontal arrays, numbered 9 to 16. 
Rows 9, 11, 13 and 14 consist of red squares, some darker than others; 
and rows 10, 12, 15 and 16 of green squares, some lighter and bluer 
than others. Columns 1, 2, 4, 6 and 8 contain the red and green squares 
of the same brightness, and columns 3, 5 and 7 contain the red and 
bluish green squares of unequal brightness. Instructions are to select 
those arrays which are one colored, although there may be variation 
in brightness. Subjects with normal color vision are supposed to select 
horizontal arrays 9 to 16; deuteranopic subjects, vertical arrays 1, 2, 4, 
6 and 8, and protanopic subjects (who see red as darker and green as 
lighter than do persons with normal and deuteranopic color vision), 
vertical arrays 3, 5 and 7. Subjects with anomalous trichromasy are 
supposed to select either horizontal arrays alone or some horizontal and 
some vertical arrays. In case of the latter (mixed arrays) the defect 
in color vision is more extreme and the diagnosis of anomaly is cleancut ; 
in case of the former (horizontal arrays only) the defect in color vision 
is less pronounced and the diagnosis that an anomaly is present is based 


on the failure to read certain other plates of the series. 
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Rabkin does not consider performance scores on the entire test; 
therefore he does not give any critical score to indicate the dividing 
line between low, but normal, color vision and defective color vision. 


EVALUATION OF THE SECOND EDITION OF THE RABKIN TEST 
AS A MEANS OF DETECTING AND CLASSIFYING 
DEFECTIVE COLOR VISION 


The Rabkin test (second edition) was included as one test in a 
battery used in the Knapp Memorial Laboratories to study the persons 
with defective color vision referred to the laboratories. These subjects 
were not selected on the basis of any statistical survey. They included 
patients referred to us by ophthalmologists, men who had been rejected 
by the armed forces on the basis of defective color vision and subjects 
obtained from some of the New York city high schools, from Vanderbilt 
Clinic and from other sources. The battery included the following tests, 
which have been described in the literature: 


Ishihara Tests for Colour-Blindness (fifth edition )° 

Rabkin Polychromatic Plates for Testing Colour Vision (second 
edition )* 

Pseudo-Isochromatic Plates for Testing Color Perception, engraved 
and printed by Beck Engraving Co., Inc., and published and 
distributed by the American Optical Company '° 

Farnsworth-Munsell 100-Hue Test”! 

Farnsworth Dichotomous Test " 

Inter-Society Color Council Single Judgment Test for Red-Green 
Discrimination ** 

Nagel Anomaloscope.'* 

Several additional tests were used which have not as yet been 
described in print, notably a series of polychromatic plates and a new 
form of anomaloscope devised in this laboratory. The results of the 
entire battery of tests aided in the classification of the defective color 
vision ds to type and extent. Our data thus permit us to evaluate each 
of the aforementioned tests as a screening medium and as a medium 


9. Ishihara, S.: Tests for Colour-Blindness, ed. 5, Tokyo, Kanehara, 1925. 

10. Pseudo-Isochromatic Plates for Testing Color Perception, Southbridge, 
Mass., American Optical Company, Philadelphia, Beck Engraving Co., Inc., 1940. 

11. Farnsworth, D.: The Farnsworth-Munsell 100-Hue and Dichotomous Tests 
for Color Vision, J. Optic. Soc. America 33:568-578, 1943. 

12. Hardy, L. H.: A Single Judgment Test for Red-Green Discrimination, J. 
Optic. Soc. America 33:512-514, 1943. 

13. Nagel, W. A.: Zwei Apparate fiir die augenarztliche Funktionspriifung. 
Adaptometer und kleines Spektralphotometer (Anomaloskop), Ztschr. f. Augenh. 
17:201-222, 1907. 
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for differential classification. The present paper, however, will be 
confined to the Rabkin test, mention being made of the battery of tests 
because of its use in classifying the subjects as to type and extent of 
the defect in color vision. 

The classification of the subjects followed the scheme outlined by 
two of us.** To persons not familiar with the classic terminology of 
color blindness and those to whom this reference is not available, the 
following simple explanation of terms! may be of value. 


On the Young-Helmholtz theory there are three factors in the color vision 
process: (1) The red primary, proto, or first, process; (2) the green primary, 
deutero, or second, process; and (3) the blue primary, trito, or third, process. Hence 
one shouid expect to find three types of color vision: (1) trichromatic, in which 
all three processes function; (2) dichromatic, in which only two processes function, 
and (3) monochromatic, in which there is only one differentiated physiologic process. 
Trichromatic color vision means that all three processes are functioning, but since 
one or more of the processes may function aberrantly there will be as a result three 
types of trichromatic color vision: (1) normal; (2) anomalous, in which one or more 
of the processes is weak, and (3) low discrimination in which apparently all 
processes are weak. Anomalous trichromasy is designated according to the process 
which is weak as (1) protanomaly, or predominantly red weak; (2) deuteranomaly, 
or predominantly green weak, and (3) tritanomaly, or predominantly blue-yellow 
weak. Dichromatic color vision means that only two of the processes are functioning 
and hence is similarly divided into three types: (1)-protanopia, formerly called red 
blindness ; (2) deuteranopia, formerly called green blindness; (3) tritanopia, formerly 
called blue-yellow blindness. As a mnemonic, we might point out that there are 
three kinds of abnormal color vision: (1) anomalous trichromasy (three types— 
protanomaly, deuteranomaly and tritanomaly; (2) dichromasy (also three types— 
protanopia, deuteranopia and tritanopia), and (3) monochromasy. Protanopia 
exhibits a shortened red end of the spectrum, a neutral area at about 493 millimicrons 
(in the blue-green), a second neutral band in the red (at 493) and a brightness peak 
which is shifted toward the violet. Deuteranopia shows a neutral region in the 
green (about 497 millimicrons), a second neutral band in the red-purple (at 497 c) 
and no shift in the luminosity peak. Tritanopia shows a shortened blue end of the 
spectrum and a neutral band in the yellow-green. The luminosity peak is not shifted. 
These types, as well as corresponding anomalous trichromatic types, are best 
detected and classified by anomaloscopic tests [298]. 


The subjects whose responses were used for the evaluation of the 
Rabkin test numbered 106. On the basis of their responses to the entire 
battery of tests, 74 were classified as subjects having defective color vision 
of the following types: Thirty-five had anomalous trichromasy, of whom 
23 had the deuteranomalous and 12 the protanomalous form; 32 had 
dichromasy, of whom 15 had deuteranopia and 17 protanopia, and 7 


14. Hardy, L. H., and Rand, G.: Recent Developments in Color Vision Testing, 
Graduate Lecture, American Academy of Ophthalmology, Outlines of Instructional 
Courses, Continuous Course No. 6 and 7, 1944. Hardy, L. H.; Rand, G., and 
Rittler, M. C.: Color Vision and Recent Developments in Color Vision Testing, 
Arch. Ophth., to be published. 
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showed generally low color discrimination (that is, low discrimination of 
all colors) sufficient to amount to a defect in color vision. The remaining 
32 subjects showed low color discrimination to a lesser degree which 
would not be sufficient to amount, in all probability, to a real defect in 
color vision. This last group we classified as having “low normal” color 
vision. In order to establish the presence of dichromasy and anomalous 
trichromasy, particular reliance had to be placed on the results obtained 
with the anomaloscope, the Farnsworth dichotomous test and our own 
polychromatic plates; and in order to establish the presence of low 
color discrimination and low normal color vision, on these tests and, 
in addition, on the Farnsworth-Munsell 100-Hue Test. 

We recognize, of course, that the dividing line between the best of 
the group with low color discrimination and the worst of the group. 
with low normal vision is arbitrary. The decision as to which group 
these borderline subjects belonged may perhaps be thought to have 
been intuitive on our part; but in the main it was based on various 
items in the composite picture, such as (1) scores achieved on tests 
which yield quantitative scores, (2) types of error made (e. g., whether 
a digit on certain polychromatic tests was not seen at all or was merely 
read incorrectly, sometimes because of carelessness, (3) comparative 
scores and types of error made on repetition of tests and (4) per- 
formance on color threshold, hue difference and color matching (color 
aptitude) tests, as well as responses made to questioning, etc. For 
example, all the subjects we have classified as having “low normal” color 
vision scored 75 or better on both the Ishihara (fifth edition) and 
the Rabkin test. The errors which were made were of the following 
nature: misreading a “13” for an “18”; reading a “hidden digit,” fre- 
quently incorrectly, or failing to see one of the digits of low visibility. 
In no case was more than one error made that could be considered of 
consequence. Further, in the cases in which these slight errors were 
made, responses to other important tests, such as the 100-Hue test, 
the dichotomous test, the anomaloscope or our polychromatic plates, 
wete of the order considered within normal limits either by the author 
of the test or by us, as the result of experience. 

For persons judged to have generally low color discrimination the 
picture was quite different. All scored less than 75 on both the 
Ishihara and the Rabkin test; the errors made were of a more serious 
nature, and the responses to certain of the other tests, particularly the 
100-Hue test, were not within the limits of normality established for 
the test. 

Low intelligence and lack of interest and concentration obviously 
contributed to a poor performance on certain tests, particularly for some 
persons with low normal color vision. When such factors were present 
in a person with defective color vision, the performance score was 
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unquestionably lowered, but the presence of a real defect in color vision 
was evident in the type of response given. 

We feel confident that the subjects whose responses are used to 
evaluate the Rabkin test in this report and the Ishihara test in former 
reports *° are correctly classified in accordance with the scheme already 
outlined. We hope later to report typical individual performances 
exemplifying these types. 

The subjects used in the present report, then, included persons with 
the following defects: 


Type of Defect No. of Subjects 


Anomalous trichromasy 


I AL, 3 Cs 8 Ih a i 23 

I sone on cS orion ev eed amram wes oS eta 12 
Dichromasy 

a cach ard Sid Pasa Seg iy ate ies t ee inh k asaciahto ie 15 

ES ee Ne ee ae ee ee 17 
ee eee re 7 
All subjects with defective color vision.................. 74 
Subjects with low normal color vision...................- 32 


For all work with pigment test material a close approximation to 
I. 1. Illuminant C was used. The illumination on the test material 
was about 25 foot candles. The testing distance with the polychromatic 
test plates was about 30 inches (76 cm.). Responses should be 
immediate (within two seconds). MHesitant or studied responses 
are viewed with suspicion. It should be mentioned also that in some 
of the Rabkin plates glossy pigments have been used. Special care 
must be taken, therefore, in the illumination of these plates and in the 
viewing angle to avoid specular reflection, which often affords a clue 
to either the correct or the incorrect response. 

The ‘results for the Rabkin test are summarized in tables 1 to 4. 
They will be discussed under four headings: (1) analysis of the indi- 
vidual plates; (2) significance of performance scores on the entire test; 
(3) differential classification of deuteranopia and protanopia, deuter- 
anomaly and protanomaly, and (4) the differential classification of 
anomalous trichromasy and dichromasy. 


ANALYSIS OF THE INDIVIDUAL PLATES 


In table 1 is shown for each type of defective color vision and for low 
normal color vision the percentage of subjects who passed the individual 
Rabkin plates, designated by plate number. The first five horizontal 
rows of figures show these percentages for each type of defective color 


15. Footnotes 1 and 2. 
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vision and demonstrate the value of the individual plates for detecting 
each type. The bottom two rows present a comparison of the percen- 
tages for the subjects with defective color vision as a group and for 
the subjects with low normal vision as a group. This comparison 
shows the value of each plate as a diagnostic or screening medium, 
On the basis of this table the following points may be called to the 
attention : 


1. Plates 6, 7, 8, 9, 10, 14, 16 and 17 were not passed by any of 
the subjects with dichromasy. (Of the plates which according to Rabkin 
are always failed by these subjects, plates 3,4,5,11 and 18 are not included 
in this list.)'® Plates 8 and 14 were also not passed by any of the subjects 
with anomalous trichromasy or by any persons having low color discrimi- 
nation ; that is, these plates were not passed by any of our subjects having 
defective color vision. Plate 8, however, on which a faint reddish “5” is 
presented on a background of green lines, was passed by only 44 per cent 
of the subjects with low normal vision, but plate 14, which normal sub- 
jects read as “30” and subjects with dichromasy as either “16” or “106,” 
was passed by 91 per cent of the subjects with low normal vision. Plate 
14 is, therefore, the best single screening test of the series. 

2. Plates 4 and 11 are singled out for special discussion because we 
were not able to confirm Rabkin’s report as to the response of the 
subject with defective color vision to these plates. 

In plate 4 a triangle composed of red disks is presented on a back- 
ground of green and blue disks. Superimposed on the triangle is a 
circle composed in part of red and in part of green disks. Normal 
subjects respond “triangle.” According to Rabkin, both protanopic and 
deuteranopic subjects respond “circle.”” Among our observers all the deu- 
teranopic and 61 per cent of the deuteranomalous subjects reported 
“circle” (i. e., failed). All the protanopic and 92 per cent of the 
protanomalous subjects, however, reported “triangle” (i. e., passed). 
They described the figure as a dark triangle on a lighter background. 
We believe that the brightness relationship between figure and back- 
ground is so adjusted as to cause this plate to be passed by the protanopic 
subjects. 

* Plate 11 is in construction similar to plate 4, but in reverse color 
combination ; that is, a triangle composed of green disks is presented 
on a background of red, orange and purple disks. Normal subjects 
respond “triangle.” According to Rabkin, both protanopic and deu- 


16. Rabkin ‘4 stated (page 37): “The fundamental symptom, permitting to dif- 
ferentiate the anomalous trichromasy from dichromasy, is the correct reading of 
one or several of the plates 3, 4, 5, 6, 11, 16, 17 and 18 by the anomalous trichromats. 
Other plates are read by them in the same way as by dichromats.” 
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teranopic subjects respond “circle.” Among our observers all the deuter- 
anomalous and deuteranopic subjects reported “triangle’—the normal 
response ; so also did 75 per cent of the protanomalous and 59 per cent 
of the protanopic subjects. Of the remaining protanomalous subjects, 
only 8 per cent reported “circle,” and 17 per cent failed to see any pattern. 
Of the remaining protanopic subjects, only 18 per cent reported “‘circle,”’ 
and 23 per cent failed to see any pattern. This plate, therefore, has no 
value as a test for red-green defect. 

3. Plate 18 is the only one which shows a significant’ difference in 
the percentage of subjects with dichromasy and those with anomalous 
trichromasy who passed. Of the 32 subjects with dichromasy only 1 
(3 per cent) passed this plate, but of the 35 subjects with anomalous 
trichromasy 30 (86 per cent) passed. The possibilities of this plate for 
classification as to protanopia and deuteranopia are discussed in con- 
nection with table 4. 


TABLE 2.—Significance of Performance Score for Subjects Showing Each Type 
of Defective Color Vision and for Subjects with Low Normal Color Vision* 











Number of Average Median Range of 

Type of Defective Color Vision Subjects Seore Score Scores 
Anomalous trichromasy 

TST errr . 23 38 39 17-72 

I roca vinkos¥badansaneewnes 12 28 25 17-39 
Dichromasy 

IIR 5 5c 5 gl acéipabeintonangc anes aie 15 22 22 17-28 

Gs o5-aWdiesoxsnrack caynse a 17 21 22 11-33 
Low color discrimination..........-....--+- 7 45 50 17-72 
All subjects with defective color vision..... 74 30 25 11-72 
Low normal color vision.............e..e00. 32 93 94 78-100 











* The performance score is the percentages of the 18 plates to which perfect responses 
were given. 

4. Plates 19 and 20, which were intended for the detection of the 
tritanopic type of defective color vision, were passed by most of the 
subjects with defective color vision tested. Plate 19 was passed by fewer 
of the protanopic type than of the deuteranopic type, and plate 20 was 
passed by all of both types. We have been able to test too few subjects 
having the tritanopic type of defect to give an opinion on the value of 
these plates for detecting such subjects. 


SIGNIFICANCE OF PERFORMANCE SCORES ON ENTIRE TEST 


Table 2 shows the performance scores obtained on the entire Rabkin 
test. In this table are given for each type of defective color vision and 
for low normal color vision (a) the average score achieved by each 
group of subjects; (b) the median, or middle, score for each group, 
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and (c) the range of seores from lowest to highest achieved by the 
individuals within each group. A score of 100 indicates that correct 
responses were given to all 18 plates; a score of 0 means that no 
correct responses were given, and scores between O and 100 indicate 
the percentage of the 18 plates to which correct responses were given. 
As in table 1, the first five horizontal rows of figures give the data for 
each type of defective color vision and the bottom two rows the data 
for the subjects with defective color vision as a group and for those 
with low normal color vision as a group. 

In table 2 it is seen (a) that the subjects with defective color vision 
as a group had an average performance score of 30 and the subjects 
with low normal vision an average score of 93; (b) that deuteranoma- 
lous subjects had an average score of 38 and deuteranopic subjects an 
average score of 22, and (c) that protanomalous subjects had an average 
score of 28 and protanopic subjects an average score of 21. On the 
basis of average performance scores, then, the Rabkin test would seem to 
separate persons with defective color vision from those with normal color 
vision and deuteranomalous from deuteranopic subjects. However, for the 
purposes of screening and classification, it is not the average score achieved 
by a group that is important, but the score achieved by the individual. This 
is shown in the last column of table 2, where for each type of defective 
color vision is given the range of scores, from lowest to highest, achieved 
by the subjects having that type of defect. This column shows clearly 
the overlapping of scores for the various types of defective color vision 
and thus demonstrates the impossibility of differentiating the type of 
defective color vision on the basis of the score alone. There is, how- 
ever, no overlapping of scores between the group of subjects with defec- 
tive color vision taken as a whole and the group with low normal color 
vision, the lowest score of the group with low normal vision being 78 
and the highest score of the group with defective vision being 72. In 
round numbers, it would seem, then, that a critical score of 75 might 
be accepted as the dividing line between color-defective performance and 
normal performance on the Rabkin test.’’ 

The overlapping of scores of subjects exhibiting the various types 
of defective color vision is brought out still more clearly in table 3, 
which shows the distribution of performance scores for each type. For 
representation in this table the following classes of performance scores 


17. Of the subjects with defective color vision, only 3 per cent passed as many as 
13 plates (score 72); 4 per cent passed 10 plates (score 56), and 9 per cent passed 
9 plates (score 50). The remaining 84 per cent scored below 50. 

Of the subjects with low normal color vision, only 3 per cent passed as few as 14 
plates (score 78) ; 9 per cent passed 15 plates (score 83) ; 13 per cent passed 16 plates 
(score 89) ; 56 per cent passed 17 plates (score 94), and 19 per cent passed all 18 
plates (score 100). 
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were made: 0 to 6 (failure on all or all but 1 plate) ; 11 to 28 (passing 
2 to 5 plates) ; 33 to 50 (passing 6 to 9 plates); 56 to 72 (passing 
10 to 13 plates) ; 78 to 94 (passing 14 to 17 plates), and 100 (passing 
all plates). The overlapping of scores of subjects exhibiting the various 
types of defective color vision is clearly shown in this table, and, con- 
sequently, the inability of the Rabkin test to yield a classification as to 
either the type or the extent of the defect on the basis of the performance 
score. 


TaBLeE 3.—Distribution of Performance Scores on Rabkin Test (Second Edition) 











Percentage of Each Group 
Achieving Scores of 














r ——, —_, 
0-6 11-28 33-50 56-72 78-94 100 
Number 
of Number of Plates Passed 
Sub- —— —* — 
Type of Defective Color Vision jects 0-1 2-5 6-9 10-13 14-17 18 
Anomalous trichromasy 
ad. ton cconnkvekemadwer tudes 23 0 30 57 13 0 0 
| Err pre ee et ee 12 0 58 42 0 0 0 
Dichromasy 
eS CPE RE ROT ET ee 15 0 100 0 0 0 0 
UNias.<s0s 5.20 2keoeuoe seneseceeeuceuers 17 0 94 6 0 0 0 
LOW COROT GIETIMMINAUIOD....6.6.6cccciccvcccsiscccdcce 7 0 14 43 43 0 0 
All subjects with defective color vision........... 74 0 62 30 0 0 
Sr BE BEE WI. 5 os do eccesvetecsvcises 32 0 0 0 0 81 19 








The following points are’ brought out in tables 1, 2 and 3: 


1. The scores of subjects with anomalous trichromasy and of subjects 
having generally low color discrimination sufficient to amount to a real 
defect have a wider range of scatter than those of subjects with dichro- 
masy (table 3). That is, as seems probable, their degree of defect may 
vary from a slight to an extreme anomaly or low discrimination, while 
subjects with dichromasy having defective red-green vision present a 
more homogeneous group, at least when studied by means of tests 
designed primarily to detect defective red-green vision. 

2. All subjects with defective color vision of the red-green types, as 
well as subjects having low color discrimination amounting to a defect in 
color vision, are screened from subjects having normal and low normal 
color vision if a score of 75 is taken as the critical score in the Rabkin 
test (tables 2 and 3). In the group tested, no subject with defective 
color vision achieved a score of more than 72 and no subject with low 
normal vision a score of less than 78. 

3. No cleancut separation as to either the extent or the type of 
the defect can be based on performance scores. While in general the 
subjects with dichromasy had lower scores than those with anomalous 
trichromasy, 30 per cent of the deuteranomalous and 58 per cent of 
protanomalous subjects had scores between 11 and 28, the range which 
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includes all but 1 of the subjects with dichromasy tested (table 3). 
Scores cannot, therefore, be used to indicate either the extent or the type 
of the defect in color vision. 

4. Of the persons with dichromasy tested, all passed at least 1 of the 
16 plates designed to detect deficiency in red-green vision (table 1). 
This is mainly due to the fact that none of the deuteranopic subjects 
failed plate 11 and none of the protanopic subjects failed plate 4. A 
score of 22 is both the median and the most frequent score for persons 
with dichromasy (table 2). 


DIFFERENTIAL CLASSIFICATION OF DEUTERANOPIA AND PROTANOPIA, 
DEUTERANOMALY AND PROTANOMALY 


So far we have discussed performance scores on the Rabkin test 
both as a means of detecting the presence of a defect in color vision and 
as a means of classifying the type of defect and have shown that the score 
achieved is adequate to distinguish defective from normal color vision 
when the test is properly administered but is not adequate to make the 
equally important classification as to the type and the extent of the 


TABLE 4.—Key to Diagnosis on Basis of Type of Response 





Normal 
Plate No. Trichromats Deuteranopes Protanopes 

We tc tine weteate den eae ees 12 12 aca 

Pith etnbanu we mciaweitn ua ekus ct ct c 

iP eee utise COe hei iwaacm amend 30 " 16 106 

i” BR A Seer ree 96 6 9 
ee terme tis tale ak dea tc c t 

Wl eee baa ves onie nce waelenie 9-16 1,2, 4, 6,8 $,3;7 








defect. It remains to discuss the type of response to certain plates 
as a clue to this classification. Since this classification constitutes a 
unique and important feature of the Rabkin test, the individual plates 
designed to indicate the type of deficiency in red-green vision, as well 
as the test as a whole, will be discussed from that point of view. 

Rabkin uses different series of plates to classify the type of defect 
in red-green vision among persons with dichromasy and those with 
anomalous trichromasy. 


Dichromasy. 





According to Rabkin, deuteranopic and protanopic 


subjects give a differential response to plates 12, 13, 14, 16, 17 and 18. 
His key to diagnosis (classification) on the basis of type of response is 
given in the table above (table 4). In practice, however, the following are 
some of the difficulties that are encountered in interpreting responses 
actually given to these plates by subjects with color-defective vision: 


























HARDY ET AL—COLOR BLINDNESS 265 


_ 


Plate 12: Of our deuteranopic subjects, 60 per cent read “12”; 7 
per cent read the digit incorrectly, and 33 per cent failed to see the digit. 
Of our protanopic subjects, 88 per cent failed to see the digit, and 12 per 
cent read it incorrectly. We feel that this type of plate yields ambiguous 
results, for the following reasons: (a) The correct response can 
indicate either normal or deuteranopic vision, while failure to see the 
digit may be due either to a protanopic type of defect or to too low a 
color sensitivity to perceive the pattern (33 per cent of persons with 
deuteranopia, as well as 28 per cent of subjects having low discrimination, 
failed to see any pattern) ; and (0) it is impossible to interpret an incor- 
rect reading of the digit. 

Plate 13: Here, again, according to Rabkin, persons with normal 
trichromatic vision and those with deuteranopia give the same response. 
In this case both types see “circle and triangle,” while protanopic subjects 
see only “circle.” Of our deuteranopic subjects, however, only 7 per cent 
reported seeing ‘“‘circle and triangle” (normal and deuteranopic 
response) ; 80 per cent saw “triangle” (ambiguous response), and 13 
per cent saw no pattern (ambiguous response). Of our protanopic 
subjects, all saw “circle” (typical response for a protanope). For this 
plate we are unable to confirm Rabkin’s schema. 

Plate 14: According to Rabkin, persons with normal trichromatic 
vision read “30,” deuteranopic subjects “16” and protanopic subjects 
“106.” The “3” and the “1” of this plate form a transformation pattern ; 
the “O” is intended to be a vanishing digit for deuteranopic subjects, 
and the “6” is a hidden digit supposedly seen only by persons with 
defective color vision. Of our deuteranopic subjects, only 60 per 
cent read “16.” The remaining subjects failed to see either the “6” 
or the “1” or else gave incorrect readings that could not be interpreted. 
Of our protanopic subjects, only 41 per cent read “106”; 24 per 
cent read “16” (the deuteranopic response), and the remainder either 
failed to see any digits or read them incorrectly. A greater variety 
of responses was given to this plate than to any other in the test. This 
plate, therefore, has slight, if any, value. 

Plate 16: According to Rabkin, subjects with normal trichromatic 
vision read “96,” deuteranopic persons “6” and protanopic persons 
“9.” In evaluating the response give to this plate and to plate 17, 
we amplified Rabkin’s procedure as follows: If the classifying digit was 
read correctly and the other digit incorrectly, the correct reading was 
accepted as furnishing the clue to classification. For example, “56” 
was accepted as diagnostic of deuteranopia, and “95,” as diagnostic of 
protanopia. On this basis, all our deuteranopic and 71 per cent of our 
protanopic subjects were correctly typed. The remaining protanopic 
subjects either saw no digits at all or read the classifying digit incor- 
rectly. 
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Plate 17: According to Rabkin, persons with normal trichromatic 
vision see “triangle and circle,” deuteranopic subjects see “circle” and 
protanopic subjects see “triangle.” Of our deuteranopic subjects, 93 
per cent were correctly typed by this plate; and of our protanopic sub- 
jects, 82 per cent. The subjects who were not typed either saw no 
pattern or read it incorrectly. 

Plate 18: According to Rabkin, persons with normal trichromatic 
vision see as one colored the horizontal arrays 9 to 16; deuteranopic 
subjects, the vertical arrays 1, 2, 4, 6 and 8, and protanopic subjects, 
the vertical arrays 3,5 and 7. In evaluating our responses to this plate, 
we accepted as diagnostic of deuteranopia or protanopia the selection of 
any one of the designated vertical arrays so long as no horizontal arrays 
were also selected. Even with this favorable interpretation, only 40 
per cent of our deuteranopic and 59 per cent of our protanopic subjects 
were correctly typed. Of the remaining deuteranopic subjects, 20 per 
cent saw only horizontal arrays as one colored (the normal response) ; 
27 per cent reported as one colored some horizontal arrays and some 
of the vertical arrays 1, 2, 4, 6 and 8 (deuteranomalous response), and 
13 per cent, some horizontal arrays and some of the vertical arrays 
3, 5 and 7 (protanomalous response). Of the remaining protanopic 
subjects, 35 per cent reported as one colored some horizontal arrays 
and some of the vertical arrays 3, 5 and 7 (protanomalous response), 
and 6 per cent saw all the arrays, both horizontal and vertical, as one 
colored (ambiguous). 

In order to give the most favorable interpretation to the value of 
the Rabkin test as a whole for differentiating between deuteranopic and 
protanopic dichromasy, we selected plates 16 and 17 as eliciting the 
fewest ambiguous responses and as “typing” the greatest number of 
subjects correctly. For a successful diagnosis we used the following 
criteria: 1. A subject was called classified as to type of defect by the 
plate in question when one pattern was read correctly and the other was 
not seen at all or was read incorrectly. 2. A subject was called classified 
as to type of defect by the test as a whole when a correct typing was 
obtained on either plate 16 or plate 17. By these criteria, all of our 
deuteranopic and 94 per cent of our protanopic subjects were correctly 
classified as to type of defect in red-green vision. The 1 subject who was 
not typed failed to see a pattern on either plate. It may be added that the 
only plate on Rabkin’s list that might have typed this subject was 
plate 12, on which, again, he saw no pattern. Since 33 per cent of 
our deuteranopic subjects also failed to see a pattern on plate 12, this 
failure to respond could scarcely be called a clue to diagnosis. 


Anomalous Trichromasy.—To differentiate the type of defect in 
red-green vision among subjects with anomalous trichromasy, Rabkin 
employs plates 13, 16 and 17. 
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Plate 13: This plate is inadequate for this detection among subjects 
with anomalous trichromasy, for the same reason as it is inadequate 
among persons with dichromasy. Of our deuteranomalous subjects, 61 
per cent reported “‘circle” and “triangle” (the normal and the deutera- 
nopic response, according to Rabkin); 13 per cent saw “triangle” (an 
unclassified response); 13 per cent saw “circle” (the protanopic 
response), and 13 per cent failed to see a pattern. All our protanomalous 
subjects, however, reported “triangle.” 

Plate 16: By this plate 74 per cent of our deuteranomalous and 
83 per cent of our protanomalous subjects were correctly classified. 
The remainder read either both digits or neither digit correctly ; that is, 
they gave ambiguous responses. 

Plate 17: By this plate 70 per cent of our deuteranomalous and 
92 per cent of our protanomalous subjects were correctly classified. 


Taste 5.—Differential Classification of Deuteranopia and Protanopia, 
Deuteranomaly and Protanomaly* 





Percentage of Percentage of Percentage of 
Subjects Correctly Subjects Incorrectly Subjects Not 
Classified by Classified by Classified by 
No. is ee ales —_—, _— —— ee ——-—, = = Ss 
of Plate Plate Plate 
Type of Sub- —~—~. Both Either —~—~ Both Either —~—~ Both Either 


Defective Color Vision jects 16 17 Plates Plate 16 17 Plates Plate 16 17 Plates Plate 


Anomalous trichromasy 


Deuteranomaly...... 23 74 70 52 83 0 0 0 0 26 30 48 17 

Protanomaly..... ae: ae 75 100 0 0 0 0 6 6 25 0 
Dichromasy 

Deuteranopia 15 100 9 93 100 0 0 0 0 0 7 7 0 

Protanopia........ 17 71 82 bio O4 0 0 0 0 29 «#18 35 6 





* Analysis of the value of plates 16 and 17 as a means of differentiating between 
deuteranopic and protanopie types of subjects with defective red-green vision. 





As in plate 16, the remainder saw correctly either both patterns or 
neither pattern (ambiguous responses). 

Applying the two criteria for a successful diagnosis by the test as 
a whole, which was discussed in the section on “Dichromasy,” we find 
that 83 per cent of our deuteranomalous and all our protanomalous 
subjects were correctly classified, none were incorrectly classified and 
17 per cent of the deuteranomalous subjects were not classified. Had 
plate 13 been included among the diagnostic plates, as was done by 
Rabkin, 13 per cent of the deuteranomalous subjects would still have 
been unclassified, and 4 per cent would have been incorrectly classified 
as protanomalous. 

It should be added that Rabkin suggests one further clue to the detec- 
tion of the type of defect in red-green vision in those subjects with anom- 
alous trichromasy who read both patterns correctly—that they be asked to 
designate which pattern is “plainer” or “clearer.” We have found this 





268 ARCHIVES OF OPHTHALMOLOGY 


procedure most unsatisfatory, because the figure supposed to be seen 
more clearly by the deuteranomalous type is also seen more clearly 
by subjects of normal color vision. This designation can, then, hardly 
be called evidence of deuteranomaly. 

The results obtained from plates 16 and 17 and from the test as a 
whole by the interpretation outlined are summarized in table 5. 

Our conclusion is that when the results are evaluated in the revised 
manner described the Rabkin test affords an excellent, but not entirely 
perfect, medium for the differential classification of the type of defect 
in red-green vision not only among persons with dichromasy but among 
those with anomalous trichromasy. 


DIFFERENTIAL CLASSIFICATION OF ANOMALOUS TRICHROMASY 
AND DICHROMASY 


Rabkin is the first, so far as we know, to claim to be able to differ- 
entiate between anomalous trichromasy and dichromasy by means of 
polychromatic plates. It is of interest, therefore, to compare the results 
obtained by his method with those obtained with the Nagel Anomalo- 
scope, on the basis of which this differentiation was originally proposed 
and the classification of our subjects is largely established. 

Rabkin’s method is summed up in this statement *: 

The fundamental symptom permitting to differentiate the anomalous tri- 
chromasy from dichromasy is the correct reading of one or several of the plates 


3, 4, 5, 6, 11, 16, 17 and 18 by the anomalous trichromats. Other plates are read 
by them in the same way as by dichromats. 


He lays special emphasis on the reading of plate 18. According to him, 
protanopic subjects see as one colored columns 3, 5 and 7; deuteranopic 
subjects, columns 1, 2, 4, 6 and 8; persons with anomalous trichromasy 
with a high degree of defect approaching dichromasy see some horizon- 
tal and some vertical arrays as one colored, and persons with anomalous 
trichromasy with a low degree of defect approaching normal trichromasy 
see only the horizontal arrays as one colored. The defect in the last- 
mentioned group is detected by the failure of the subjects to read cor- 
rectly other plates of the test. 

According to our results, Rabkin’s method is not adequate to differ- 
entiate between anomalous trichromasy and dichromasy. All our subjects 
with anomalous trichromasy were classified as such by his procedure in 
that they read correctly one or more of the plates he listed, failed on sev- 
eral of the remaining plates and in plate 18 saw as one colored either hori- 
zontal arrays alone (87 per cent of the deuteranomalous and 83 per cent 
of the protanomalous subjects) or some horizontal and some vertical 
arrays (13 per cent of the deuteranomalous and 17 per cent of the 
protanomalous subjects). These subjects were, then, correctly classi- 
fied by Rabkin’s criteria. 


























HARDY ET AL—COLOR BLINDNESS 269 


However, by his first criterion, all our subjects with dichromasy are 
also classified as having anomalous trichromasy. It will be remembered 
from the section on “Analysis of the Individual Plates” that all our 
deuteranopic subjects passed plate 11 and all our protanopic subjects 
passed plate 4. Further, 33 per cent of our deuteranopic and 41 per 
cent of our protanopic subjects passed 1 or more other plates in the 
critical list. All our subjects with dichromasy, then, read correctly 
at least 1, and 38 per cent read 2 or more, of the specified plates. His 
second criterion (i. e., the response to plate 18) is also inadequate to 
separate subjects with dichromasy from those with anomalous trichrom- 
asy. By it only 40 per cent of our deuteranopic and 59 per cent of 
our protanopic subjects are classified as having dichromasy. In brief, 
a total of only 50 per cent of our subjects with dichromasy are correctly 
classified as such by his second criterion, and none are so classified by 
his first criterion. 

COMMENT 

There are two ways in which the possibilities of the Rabkin test 
for the differential classificution of the type and the degree of the 
defect could be improved. 

1. In the Pigments Used.—Rabkin makes no use of the second 
neutral range in the color scheme of deuteranopic as compared with that 
of protanopic persons, i. e., in the red-purple region for the former and in 
the red region for the latter. This would have been especially useful 
in plate 18. The vertical arrays supposed to be seen as one colored by 
deuteranopic subjects would then have consisted of squares of red-purple 
and green of the same brightness, instead of red and green; those sup- 
posed to be seen as one colored by protanopic subjects, of squares of 
lighter red and darker blue-green. The expectation that characteristic 
vertical arrays would be selected as one colored would thus be 
increased and, since horizontal arrays would clearly appear to dichrom- 
atic subjects as squares of blue, yellow and gray, the expectation that 
horizontal arrays would be selected would be decreased. 

2. In the Chroma of Pigments Used.—It is logical that lower chroma 
pigments are needed to detect the type of defect in those subjects whose 
defect is less pronounced and higher chroma pigments are needed for 
this detection in those whose defect is extreme. The use of similar type 
plates in a series of graded chromas would aid also in the determination 
of the degree or extent of the defect. We have made plates somewhat 
similar to Rabkin’s plate 18 involving both these features. On pre- 
liminary trial, these plates seem adequate for the dual differentiation, 
i. €., the separation of anomalous trichromasy from dichromasy and the 
classification within each group of the type and degree of defect in red- 
green vision. This work will be reported on later. 
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CONCLUSIONS 

Used with care in administration, scoring and interpretation, the 
Rabkin test yields much more information concerning the type of defect 
of the examinee than does, for example, the Ishihara test or the Amer- 
ican Optical Company test. As the result of our study of the test, 
changes in scoring certain of the plates are recommended; a revised 
procedure for classifying the type of defect in red-green vision is 
described, and constructive comments are offered for the improvement 
of some of the plates. In addition, the following general conclusions 
concerning the second edition of the Rabkin test seem justified. 

1. Properly administered, the test affords a good device for screening 
the subject with defective color vision from the subject with normal color 
vision if 75 is taken as the critical performance score. 

2. No analysis as to type or extent of defect can be based on the 
score alone. 

3. The test taken as a whole affords an excellent means of classi- 
fying red-green dichromasy into the two groups: protanopia and deu- 
teranopia, and of classifying red-green anomalous trichromasy into 
the two groups: deuteranomaly and protanomaly. 

4. The test as now constructed is, however, not adequate to differ- 
entiate anomalous trichromasy and dichromasy. 

To clarify 3 and 4, the conclusions might be stated in this manner: 
If one designates both dichromasy and anomalous trichromasy as either 
“proto” (predominantly red-defective) or “deutero” (predominantly 
green-defective), and if one further designates anomalous trichromasy 
as “ous” and dichromasy as “‘opic,” then the Rabkin test effectively aids 
in differentiating the “proto” from the “deutero” type but is inefficient 
in separating the “‘ous”’ from the “opic” form. 


23 East Seventy-Ninth Street. 


























HYPERPYREXIA IN TREATMENT OF OCULAR CONDITIONS 
DUE TO SYPHILIS 


HARRY C. KNIGHT, M.D. 
Surgeon, United States Public Health Service 
AND 
WALTER S. SCHACHAT, M.D. 


Assistant Surgeon (R) United States Public Health Service 
NEW ORLEANS, LA. 

The induction of fever has been used by ophthalmologists in the 
treatment of various ocular conditions for many years. According to 
Cordes,’ the usual methods of fever therapy applicable to ophthalmology 
include : 

1. Parenteral and intramuscular injections of foreign proteins 

A. Native proteins (milk) 
(1) Caseins (Yatren-Casein, Caseosan, Alobintin, Perprotasin 
and Aolan) 
(2) Egg albumin 
B. Protein split products (peptone-albumose, proteoses, pepsin) 
C. Tissue extracts (bovine uveal pigment) 
D. Serums (serums of Roux and Behring, Deutschmann’s yeast 
serum, auto serum, normal horse serum and antitoxins) 
E. Vaccines—mainly typhoid 
F, Typhoid antigen 
G. Bacterial extracts (Coley’s mixed toxins, Omnadin) 
2. Malarial therapy 
3. Physical means 
A. High frequency methods 
(1) Diathermy 
(2) Radiothermy (short wave) 
(3) Inductothermy 
B. Kettering Hypertherm 

1. Cordes, F. C.: Fever Therapy in Ophthalmology, J. A. M. A. 124:14-23 

(Jan. 1) 1944. 


271 








272 ARCHIVES OF OPHTHALMOLOGY 


To these Castleden * would add the external production of heat (by 
hot water baths, steam baths and blanketing) and the use of drugs (such 
as injections of sulfur or tetrahydrobetanaphthylamine). 

The beneficial results observed clinically in response to properly 
controlled fever therapy have been attributed to many physiologic 
responses of the body: the increase in the basal metabolism *; the 
decrease in the potency of the bacterial toxins due to an increased 
serum level of certain proteolytic enzymes *; the decrease in the circu- 
lation time of the blood, with resultant increased supply of fresh blood 
to the vascular bed of the eye ° and more rapid dilution and removal of 
the products of locally diseased tissues; leukocytosis and an increase 
of phagocytosis,® and, in many cases, definite bacteriostasis due to heat 
and a higher antibody content of the blood stream, with a similar increase 
in the aqueous humor. To these must be added the fact that many 
ocular conditions show most of their pathologic changes in or adjacent 
to the uveal tract, a highly vascularized bed, in which there must appear 
a huge amount of capillary dilatation in the presence of prolonged eleva- 
tion of temperature.® 

Syphilis is the cause of some of the most intractable diseases of the 
eye, many of which lead ultimately to partial or complete blindness. 
Therefore it is felt that the experiences at a Marine hospital in the use 
of artificial fever in the treatment of syphilitic diseases of the eves would 
be of interest. 

METHOD 

We have been using the Kettering Hypertherm for the treatment of syphilitic 
ocular conditions, after the method previously described by Trautman?; Knight, 
Emory and Callahan ® and Hall. The accepted contraindications to treatment are 


observed,!° and each patient’s cardiac, renal and pulmonary status is closely evalu- 


2. Castleden, L. I. M.: The Use of Artificial Pyrexia in the Treatment of 
Disease, Practitioner 140:285-292 (March) 1938. 

3. Hench, P. S.: Clinical Notes on the Results of Fever Therapy in Different 
Diseases, Proc. Staff Meet., Mayo Clin. 10:202-207 (March 27) 1935. 

4. Petersen, W. F.: Protein Therapy and Nonspecific Resistance, New York, 
The Macmillan Company, 1922. 


5. Berris, J. M., and Newman, M. N.: Fever Therapy in Ocular Diseases, 
Arch. Phys. Therapy 19:615-618 (Oct.) 1938. 
6. Sanders, T. E.: Nonspecific Protein Therapy in Ocular Disease, J. Iowa 


M. Soc. 31:51-52 (Feb.) 1941. 

7. Trautman, J. A.: Hyperpyrexia: The Indication and Complications, with 
an Evaluation of Results Based on 5,500 Fever Sessions, New Orleans M. & S. J. 
92:630-637 (May) 1940. 

8. Knight, H. C.; Emory, M., and Callahan, N.: Hyperpyrexia in the Treat- 
ment of Acute Ocular Inflammations, Am. J. Ophth. 27:381-388 (April) 1944. 

9. Hall, L. T.: The Present Status of Fever Therapy, J. Iowa M. Soc. 28: 
599-608 (Dec.) 1938. 
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ated before each treatment is administered. Special nurses are employed, and 
the pulse, rectal temperature, blood pressure and respiratory rate are closely 
watched, each being checked at least every half-hour from the very beginning of 
the induction of fever until the temperature has finally returned to normal levels. 
Urinalyses are made before and after each treatment. Adequate intake of fluids 
is insured by parenteral injection of dextrose and saline solutions throughout 
the treatment, and a mixture of oxygen and carbon dioxide is administered fre- 
quently during the treatment to combat the decrease in the amount of these gases 
in the blood. It has been found that the patients are most easily managed through- 
out the treatments with the aid of liberal doses of hypnotics (Pantopon [a mixture 
of the hydrochlorides of the opium alkaloids] and scopolamine). Treatments are 
generally five hours in duration, at a temperature range of 104.5 to 105.5 F. The 
frequency with which they are administered varies from once a day to once in 
seven to ten days. The duration of each treatment, the interval between treat- 
ments and the total hours of treatment administered are individualized, the depart- 
ment of ophthalmology working in cooperation with the department of fever 
therapy in an effort to determine the amount of treatment which may be used 
safely to obtain clinical improvement or arrest. East patient is regularly examined 
by the attending syphilologist, who recommends and administers whatever form 
of antisyphilitic chemotherapy he may deem advisable for the patient in question. 


TABLE 1.—Altrophy of the Optic Nerve 





Total No Effect 





Hours of No. of or 
Case Treat- ‘Treat- Temperature Condition Condition Condition 
No. Name Age ment ments Range, F. Improved Arrested Worse 

1 G. A. 50 20 4 104-105 Yes awe 

2 O. N. 5d 15 3 104-106 Gan Yes 

3 W. A. 54 100 20 105-106 ers Yes 

£ Pw. O 31 - 65 lt 104-106 (See text) 

5 J. R. 45 55 11 104-105 —s Yes 

6 ; © 36 74 24 104-106 Yes eae 

7 J. G. 34 100 20 105-106 er Yes 

8 F, A. 38 85 17 105-106 Yes aus 

9 W. B. 45 50 10 105-106 tas Yes 
10 Pe A 47 50 10 105-106 — Yes 
ll R. A. 46 25 8 105-106 (See text) 

2 L. P. 35 82 21 105-106 sais sik Yes 
13 S. B. 46 85 22 105-106 ae Yes e 
14 O. B. 34 3814 2 105-106 ween dis Yes 
16 M. P. 3 50 5 105-106 sia a Yes 
16 H. M. 45 5014 10 105-106 — cin Yes 
17 E. P. 49 39 5 102-105 Yes eoee 
18 BH. H. ? 46 9 104-106 cade peas Yes 
19 1. 45 50 10 1056-106 ets a Yes 

NE os ce ints 55s sae saen biases oc cudeanee eevee weeney ee 4 7 6 








* Patient also received nine ‘“‘typhoid drips.” 
+ Patient also received ten “typhoid drips.” 


ATROPHY OF OPTIC NERVE 


The results of treatment in the cases of this condition are given in 
table 1. In all cases adequate antisyphilitic chemotherapy was given, 
in addition to the fever treatment indicated in the table. 


10. Wallace, J., and Bushby, S. R. M.: Hazards of Hypertherm Treatment, 
Lancet 2:459-464 (Oct. 7) 1944. Culler, A. M., and Simpson, N. M.: Artificial 
Fever Therapy in Cases of Ocular Syphilis, Arch. Ophth. 15:624-644 (April) 
1936. Sanders.® 
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By “arrested,” in table 1, is meant cessation of progression of symp- 
toms or a notable reduction in the rapidity with which the disease was 
progressing prior to the institution of the fever therapy, so that some 
effective vision remained. 

In this group there were 19 cases. It is interesting to note that in 
all the cases in this series, with the exception of case 9, there was bin- 
ocular involvement. In 3 of these cases syphilitic ocular conditions 
other than atrophy of the optic nerve were present. In case 9 there 
was atrophy of the nerve in the right eye only, with disseminated chorio- 
retinitis in the same eye and central choroiditis in the left eve. Treat- 
ment had no effect on the visual acuity (right eye, blind; left eve, 20/25) 
or the visual fields. In case 17 there were residual old, quiescent 
changes, indicating uveitis of long standing. It is of interest to note 
that fever treatment failed to improve the patient’s vision but did effect 
a great enlargement of his visual fields. In case 19 intensive fever ther- 
apy and chemotherapy were given for severe exudative choroiditis. At 
the time of the initial examination it was noted that the disks were 
normal. The choroiditis improved greatly with the first two treatments, 
but bilateral atrophy of the optic nerve set in during therapy. This was 
observed in 1 other case: in case 12 bilateral atrophy of the optic nerve 
developed while the patient was receiving intensive therapy, and rapidly 
progressing diminution of vision ensued. Fever treatments were being 
employed in this case for syphilis of the central nervous system. 

Case 11 is included in the series despite that fact that complete blind- 
ness had been present one month before treatment was instituted. In 
case 17 it is believed that the great enlargement of the previously greatly 
constricted peripheral fields indicated improvement in the disease proc- 
ess involving the nerve and that the failure of visual acuity to improve 
was due to the old chorioretinal changes. 

Of the cases listed as those in which “improvement” occurred, 
definite pallor of the disks and marked constriction of the peripheral 
fields were present in case 1, although vision was still 20/20 in each 
eye. At the end of the course of therapy, vision was 20/15 in each 
eye, and there was a notable increase in the size of the peripheral fields. 
No relapse has been reported to date (two years later). In case 6 vision 
was limited to motions of the hands in the right eye and was 20/50 
in the left eye, with a history of progressive, gradual loss of vision 
over a period of seven years. Vision in the right eye improved to 


ability to count fingers at 4 feet (120 cm.), vision in the left eye remain- 
ing unchanged, with no relapse reported to date (two and one-half years 
later). In case 8 there was poor light projection in each eye, and this 
was improved with treatment to a point at which the patient was able 
to count fingers accurately at 3 feet (90 cm.) In case 17, previously 
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described, an increase occurred in the extent of the peripheral fields, 
which has remained unchanged for six years. Because of this, the case 
is also listed as one in which improvement resulted. 

It will be noted that in 2 cases (2 and 4) the “typhoid drip” technic 
was used to induce fever, in addition to the Hypertherm. Therapeutic 
fever was attained and maintained in a manner comparable to the Hyper- 
therm method with the technic described by Knight, Emory and Flint." 
This method consists in administration of massive doses of triple typhoid 
vaccine slowly by intravenous infusion and is a satisfactory substitute 
for use of the Hypertherm in attaining therapeutic fever. It has not 
been shown to have any advantages over the Hypertherm method, 
which is believed to be safer, more efficacious and less uncomfortable 
to the patient. 

Of the 19 cases of atrophy of the optic nerve in which this method 
was employed, improvement resulted in 4, or 21 per cent; arrest of 
clinical progression of symptoms was obtained in 7, or 37 per cent, 
and in 6 cases, or 32 per cent, either there was no improvement or 
arrest or the onset actually seemed to have occurred during therapy. 
Cases 4 and 11, although included in the total number, are not placed 
in either of these categories. In case 4 some improvement occurred 
in the one eye, and definite progression of the disease took place in the 
fellow eye, and in case 11 the patient was totally blind one month before 
any treatment was instituted. 

In all the cases listed in table 1 the patients were observed over a 
period of at least two years. 


SYPHILITIC CHOROIDITIS 

Six patients were treated with the Kettering Hypertherm for syph- 
ilitic choroiditis or chorioretinitis. The results obtained with this treat- 
ment are shown in table 2. Here results were much more spectacular. 
In 4 of the 6 cases reported, or in 67 per cent, pronounced and rapid 
improvement occurred. These were mainly cases of exudative choroid- 
itis, in a more or less active or acute stage. In both the cases in which 
the Hypertherm treatment was without effect old, quiescent lesions 
were present. Brief summaries of illustrative cases follow. 

Case 27.—A 30 year old white merchant seaman received intensive antisyph- 
ilitic chemotherapy and malarial therapy for syphilis of the central nervous system 
and then had forty-one and a half hours of fever treatment, with temperatures 


ranging from 104 to 106 F., in nine divided doses. Vision before the Hypertherm 
treatment was instituted was 20/200 in the right eye and 20/40 in the left eve. 





11. Knight, H. C.; Emory, M. L., and Flint, L. D.: A Method of Inducing 
Therapeutic Fever with Typhoid Vaccine Using the Intravenous Drip Technic, 
Ven. Dis. Inform. 24:323-329 (Nov.) 1943. 
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Extensive disseminated chorioretinitis was present in the right eye, and the left 
eye showed a large patch of choroiditis. Because of the apparent quiescence of 
these lesions (a diagnosis based on the history and results of ophthalmoscopic 
examination) and the long antecedent history, it was not believed that any therapy 
would be of aid in the ocular condition. All treatment was directed toward 
involvement of the central nervous system. Because of slight visual improvement 
apparent after the first course of fever therapy, he was given an additional fifty 
hours, in ten doses. His vision improved to 20/160 in the right eye and to 20/20—1 
in the left eye, and there was a striking reduction in the size of all scotomas. 


Case 32.—A 45 year old Negro was admitted with vision of 20/160 in the left 
eye. Severe syphilitic uveitis with secondary glaucoma was present. The accepted 
local ocular therapeutic measures were employed, and he received forty-two hours 
of Hypertherm treatment, in eleven sessions. The ocular tension was reduced to 
within normal limits after the second treatment, and final vision in the left eye 
was 20/30. 

TaBLe 2.—Syphilitic Choroiditis 











Total Temper- 
Hours of No.of ature 
Case Treat- Treat- Range, 
No, Name Age Diagnosis ment ments F. Results 
7. LG 45 Exudative choroiditis 50 5 104-106 Choroiditis im- 
proved; optic nerye 
atrophy set in 
21 W. B. 48 Old disseminated chorio- 50 10 105-106 Treatment for optic 
retinitis nerve atrophy; no 
change 
22 E. P. 49 Residue of old uveitis 39 8 102-105 Treatment for optic 
nerve atrophy; 
improvement 
27 Jd. F. 30 Extensive disseminated 91% 19 105-106 Marked improvement 
chorioretinitis, O. D.; 
patch chorioditis, O. 8. 
32 G. A. 45 Acute exudative choroid- 42% ll 105-106 Marked improvement 
itis 
36 2 ee 30 Acute exudative choroid- 30 3 105-106 Marked improvement 


itis 





SYPHILITIC IRITIS 


There were 6 cases in this group. Here, also, the results were 
excellent. It has been claimed by many authorities that the iritis com- 
monly found in patients with secondary syphilis need not be treated 
with anything other than the usual local methods of medication and 
antisyphilitic chemotherapy. Our experience leads us to believe that, 
while this may be true, a more rapid response is to be obtained with the 
simultaneous use of the Kettering Hypertherm. The relief from pain 
is sO prompt as to constitute in itself a cardinal reason for its use. In 
table 3 are given the data on 6 cases in which this treatment was used. 


Because the results here were uniformly so good and because it is 


believed that the form of therapy herein described is particularly useful 
with this condition, brief résumés of all 6 cases follow. 
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Case 23.—The patient was admitted with secondary syphilis and a typical pic- 
ture of acute plastic iritis of the left eye. Vision was 20/80 in this eye. He was 
given instillations of atropine and one treatment of five hours at 105 to 106 F. in 
the Hypertherm, and there was almost complete resorption of the lesion from this 
single treatment. Instillation of atropine was continued for three weeks, and 
vision was then 20/20. 


Case 24.—The patient presented a picture identical with that in the preceding 
case, and vision in the left eye was 20/120. He received twenty hours of treat- 
ment in the Hypertherm, in four sessions, and there was complete clearance of the 
lesions in twelve days, with resultant vision of 20/20. 


Case 25.—Here, again, a picture similar to that in cases 23 and 24 was presented. 
Vision in the affected eye was 20/50 on the patient’s admission. Treatment con- 
sisted of fifteen hours in the Hypertherm, in three doses, in addition to the usual 
local therapy with atropine. The iritis had appeared during a “rest period” after 


TABLE 3.—Syphilitic Iritis 








Total Temper- 
Hours of No. of ature 
Case s : Treat- Treat- Range, 
No. Name Age Diagnosis ment ments F. Results 
23 £=J.H. 87 Secondary syphilis 5 1 106-106 Almost complete re- 
and acute iritis sorption of iritis with 
one treatment 
24 W. G. 28 Secondary syphilis 20 4 105-106 Decided improvement 
and acute iritis with one treatment; 
complete clearance 
in 12 days 
25 T. M. 21 Secondary syphilis 15 3 105-106 See case report 
® and acute iritis 
26 >. = 41 Iridocyclitis * 20 2 105-106 See ease report 
34 me Ge, 43 Iritis 23 5 105-106 See case report 
37 R. H. 27 Secondary syphilis 20 4 105-106 See case report 


and iritis 





* With secondary glaucoma (also basal iridectomy). 





the first part of the antisyphilitic chemotherapy had been completed. ‘There was 
immediate improvement after his first Hypertherm treatment, and four weeks 
later vision was 20/20 in the affected eye. 


Case 26.—A 41 year old Negro was admitted with severe exudative iridocyclitis, 
seclusio pupillae and secondary glaucoma, on a syphilitic basis. The condition 
had appeared two weeks prior to the date of his admission, while he was at sea 
and no treatment was available. A basal iridectomy, with surgical freeing of the 
posterior synechias, was done on the day of his admission, and he was then given 
twenty hours of Hypertherm treatment, in two doses. Vision on his admission was 
limited to light projection. There was decided improvement with his first treat- 
ment, and final vision was 20/160. 


Case 34.—A 43 year old seaman was admitted with severe ulcerative keratitis 
and iridocyclitis in the left eye, with vision of 20/200 in that eye. This strange 
stoic gave a history of having had this condition for ten weeks previous to his 
admission, during which time he had received no treatment. Whether or not his 
negligence was due to his knowledge of positive Wassermann and Kahn reactions 
of the blood was undetermined. During his sixteen days in the hospital he was 
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given twenty-three hours of Hypertherm treatment, in five sessions, and vision 
improved to 20/50 in the,affected eye. 


Case 37.—This case was smilar in all respects to cases 23 and 24. Vision 
was 20/50 on the patient’s admission. Twenty hours of the Hypertherm treat- 
ment was given, in four sessions, and there was complete resorption, the final 
vision being 20/20. 

SYPHILITIC KERATITIS 

The immediate relief of the great pain and severe photophobia 
obtained with Hypertherm therapy in treatment of the early stages of 
syphilitic interstitial keratitis is remarkable. Since the beneficiaries of 
the United States Marine Hospital are rarely under the age of 20, there 
were only 4 cases of this condition in the present series; and whenever 
the Hypertherm treatment could be given the results were uniformly 
good. There follow the 4 brief case summaries. 


Case 29.—A 22 year old man was admitted with congenital syphilis and inter- 
stitial keratitis of the right eve. Vision at the time of his admission was 4/200 
in this eye. Only one Hypertherm treatment, of five hours, was given. Although 
there was immediate relief of the pain and the photophobia, further treatments 
were not deemed advisable, as the patient had convulsions while in the cabinet. 
In two months the vision had improved to 20/120, but the same condition had 
now appeared in the fellow eye. This was the only untoward reaction to the 
Hypertherm therapy which occurred in the series here presented. It is believed 
that further treatment would have been of great benefit. 


Case 31.—A 32 year old man was admitted with severe ingerstitial keratitis 
of the left eye and congenital syphilis. He received forty-five and one-half hours 
of Hypertherm treatment, in five sessions. The pain and photophobia disappeared 
completely after the first treatment. In four weeks the cornea had cleared periph- 
erally; there remained a central opacity. Complete clearance, with vision of 
20/20, occurred four and one-half months later. 


Case 33—A man aged 20 was admitted with interstitial keratitis in the right 
eye and with vision limited to perception of light. He received fourteen hours of 
Hypertherm treatment, in five sessions. All pain and photophobia subsided with 
the first treatment. Vision on discharge was only 20/200, but he had had a diver- 
gent strabismus since childhood; and, since the media were clear and the fundus 
was normal, it is believed he had amblyopia ex anopsia in this eye. 


Case 35.—A man aged 20 was admitted with interstitial keratitis of the left eye 
and congenital syphilis. Vision in this eye was 20/50 and had been recorded as 
20/20 just four days before, during the course of a routine examination. He 
received thirty-six hours of Hypertherm treatment, in seven sessions, and there 
was immediate improvement, as well as relief from all pain and photophobia. A 
residual central corneal opacity was present three months later; but vision was 
20/30, and there were no signs of activity. 


COMMENT 
It is apparent that the series of cases herein presented is too small 
to warrant any dogmatic conclusions. The results obtained with the 


use of the Kettering Hypertherm to induce artifical fever, in addition 
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to specific syphilitic chemotherapy and the usual ophthalmic remedies, 
are definitely encouraging. The Hypertherm therapy is a means of 
treatment which is available in many of our hospitals but, to judge from 
the literature, is in relatively rare use in the treatment of ophthalmic 
disease. 

Despite the fact that special nursing is required and that a careful 
physical evaluation must be made before each individual treatment, it 
is believed that the method is a most valuable addition to the all too 
limited armamentarium of ocular therapeutics. It is felt that at present 
its usefulness is not properly recognized in many centers, and it is with 
this in mind that this small series of cases is presented. 


SUMMARY 

There are presented 35 cases of syphilitic ocular conditions in which 
specific antisyphilitic chemotherapy, the usual local ophthalmic thera- 
peutic measures and the Kettering Hypertherm were employed. 

Of 19 cases of syphilitic atrophy of the optic nerve, improvement 
resulted in 4, or 21 per cent; clinical progression of symptoms was 
arrested in 7, or 37 per cent, and in 6, or 32 per cent, the disease either 
continued to progress despite, or had its onset during, Kettering Hyper- 
therm treatment used in conjunction with other (standard) methods 
of therapy. 

In the treatment of syphilitic choroiditis, this method of artificially 
induced fever therapy is valuable, particularly so when the lesions are 
fresh. It was employed in 6 cases of the acute form and resulted in 
decided improvement in 4, or 67 per cent. In the other 2 cases old, 
quiescent lesions were present. 

The method is especially valuable when employed in the treatment 
of the form of acute iritis associated with secondary syphilis and affords 
a rapid form of treatment of this condition. Six cases of this type 
appeared in our series, in all of which excellent therapeutic results were 
obtained. 

The method is definitely beneficial in the treatment of syphilitic 
interstitial keratitis, and it is most helpful in alleviating the severe pain 
and photophobia which are often associated with this condition. 











PARTIAL CATARACT IN MEN OF MILITARY AGE 


WING COMMANDER J. H. DOGGART, M.D., F.R.CS. 
ROYAL AIR FORCE : 


GENERAL SIGNIFICANCE OF CATARACT IN THE FORCES 


LTHOUGH the word “cataract” is often understood to mean a 
serious disturbance of the lens in one or both eyes, it has a less 
sinister significance in ophthalmologic circles, where cataract is defined as 
a partial or complete decrease in the transparency of the lens. Thus, the 
term used in its technical sense embraces numerous examples of lenticular 
opacities which are innocent in that they are either stationary or else so 
slowly advancing as to entail no appreciable handicap within the average 
span of life. Therefore the bare information that a man has partial cataract 
cannot contribute to a just decision concerning disposal and pension 
rights. Before settling the problem of disposal, it is necessary that one 
know whether the cataract is such as to interfere with the proper per- 
formance of service duties; and, in the absence of any immediate dis- 
ability, the next question is whether the opacity is likely to increase to 
such an extent as to disable the man before his time in the service is 
completed. Then, again, in the assessment of claims for a pension or 
some other form of compensation, the assessor will ask to what extent, 
if any, a disabling form of cataract has been caused by service con- 
ditions. Sometimes the query is raised, concerning the victim of a 
partial cataract, whether his condition will be likely to deteriorate as a 
result of future service under special conditions, e. g., of climate. 


g. 

It is not suggested that such questions can always be answered with 
complete certainty. In a large number of instances, however, it is 
possible to state emphatically that a given form of opacity is harmless 
and stationary, that another will soon proceed to complete opacification, 
that a third is due to trauma, and so on. There will also be many cases 
in which, though judgment has to be suspended at the original exami- 
nation, a high degree of probability in prognosis can be attained after 
repeated scrutiny at intervals. In other words, the differential mor 
phology of lenticular opacities is not merely of academic importance but 
supplies a practical clue to the past, as well as a signpost indicating the 
chances of good vision in the future. 
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ORIGIN AND SCOPE OF THIS INVESTIGATION 


The survey presently to be described arose out of the interest shown 
by the Medical Directorate of the Royal Air Force concerning the relative 
frequency and practical significance of certain forms of opacities of 
the lens among men of military age. Coronary cataract was a subject 
to which particular attention was drawn, and some initial doubt was felt 
concerning its alleged incidence of 25 per cent in the adult population. 
At the same time it was realized that this figure could not be disregarded, 
emanating, as it did, from Vogt ' (1930), who was the greatest authority 
in the world on slit lamp microscopy of the living eye. It seemed, how- 
ever, that, even if Vogt’s figure of 25 per cent were applicable to a cross 
section of the Royal Air Force, something might be gained by estimating 
the incidence of coronary and other forms of cataract so far as they 
could be detected without recourse to mydriatic drugs and the slit lamp. 

In accordance with the last-mentioned suggestion, the figures and 
percentages given will apply, except when it is stated otherwise, to 
persons whose eyes were examined through the undilated pupil with the 
aid of focal illumination and with tenfold magnification by means of a 
loupe. From the practical aspect of a man’s utility to the service, it 
may here be emphasized that in the great majority of instances a serious 
lenticular opacity can be detected through the normal: pupil. This 
feature is well exemplified by complicated cataract, which arises as a 
result of intraocular disease, e. g., iridocyclitis, retinitis pigmentosa or 
detachment of the retina. In a case of complicated cataract the first 
portion of the lens to undergo opacification is the hindmost layer of the 
posterior cortex, at the posterior pole, i. e., in the axis of the lens, 
where the lesion can be seen without mydriasis. In cases of this type, 
of course, the examiner should then proceed to enlarge the pupil, for the 
purpose of obtaining a more complete view of the lens, together with 
information about the intraocular disease of which the cataract is a 
complication ; but a mydriatic would not be essential for its detection 
at the outset. In contrast to the foregoing type, coronary cataract may 
be cited as an example of benign lenticular opacity, which, in its early 
stages, would not be detected through the undilated pupil; and no harm 
would result from its being overlooked, because this condition calls 
for no treatment and hardly ever gives rise to. symptoms. 

Of the 300 persons included in the present survey, some lenticular 
opacity was visible by means of focal illumination and a loupe in all but 
17, i. e., in 94.3 per cent, and when, as a matter of interest, the apparently 
unaffected 17 persons were examined with the slit lamp, all but 6 proved 


1. Vogt, A.: Lehrbuch und Atlas der Spaltlampenmikroskopie des lebenden 
Auges, Berlin, Julius Springer, 1930, vol. 2, p. 455. 
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to have cataract in the technical sense of that expression. It is also 
noteworthy that 4 out of the 6 exceptions had pupils of less than average 
diameter. Therefore it may reasonably be assumed that when the lens 
is adequately exposed by mydriasis and inspected with the usual magnifi- 
cation of the slit lamp, viz., twenty-three times, some opacity will nearly 
always come to light. In the great majority of instances, however, no 
disability arises, for two main reasons: 

1. The peripheral situation of the opacity. In this connection it must 
be remembered that even in darkness the pupil does not fully dilate, so 
that a large amount of cataractous Change is compatible with good vision 
so long as the axis of the lens remains relatively unaffected. 

2. The small size’of the opacity. Normal acuity of vision was noted 
in many persons whose fetal nucleus was abundantly studded with 
opaque dots. In other words, even the axial portion of the lens may 
contain much opacity without detriment to sight if only there are no 
large continuous plaques of cataract. 


METHOD OF APPROACH 


Most of the the 300 subjects included in this survey were candidates attending 
the no. 1 Central Medical Board, Royal Air Force, and were chosen at random. 
Their ages ranged from 19 to 60, with an average of 28.2 years. Of the number, 
189 (63 per cent) were air crew members, and the other 111 (37 per cent) were 
engaged in various forms of ground duty. In each case immediate notes were 
made concerning any opacity rendered visible by the magnification (ten times) 
that a monocular loupe affords. It will be found that the calculated percentage 
incidences of the various types of opacity add up to considerably more than a 100, 
simply because one person may display several different forms of opacity. There 
are, in fact, some kinds of cataract, e. g., the dilacerated type, which never 
present themselves as an isolated condition. 


ORIENTATION OF THE NORMAL LENS 


That portion of the lens which is formed before birth is known as 
the fetal nucleus and is precisely limited by the two Y-shaped sutures, 
of which the anterior is an erect Y and the posterior an inverted one, 
thus A. Figure 1 4 demonstrates that these sutures are very near the 
capsule of the lens at the time of birth. Thereafter the lens continues 
to develop by the superimposition of successive lavers of fibers derived 
from those of the anterior epithelial cells that abut on the equator of the 
lens. The result has been aptly compared to an onion, and figure 1 7 
shows a schematic optical section of the lens in later life. It is described 
as schematic advisedly, because in reality it would be impossible for all 
the different layers to be simultaneously in focus. The band of disjunc- 
tion nearest the Y-shaped sutures in front and behind is known as the 


surface of the adult nucleus, which is formed at the age of about 14 years. 
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Aiter puberty the nucleus of the lens, according to the usual terminology, 
includes both the adult and the fetal nucleus; and all the layers between 
the adult nucleus and the capsule of the lens are known collectively as 
the cortex. As time goes on, subsidiary bands of disjunction may become 
evident within these cortical layers. The small corkscrew tag attached 
to the posterior capsule of the lens in figure 1 B is a remnant of the 





Fig. 1—A, optical section of the lens soon after birth; B, optical section of the 
adult eye; C, epicapsular stars and scattered dots of cortical opacity. 


posterior hyaloid artery, which during intrauterine life extends from 
the optic disk forward through the vitreous, to break into branches on 
the back of the lens. 

When once the orientation of the normal lens is grasped, it becomes 
easy to visualize the different kinds of cataract, without the necessity of 
elaborate description. If it is stated, for instance, that a man’s right 
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lens contains five blue dots of opacity situated in the axial region of the 
anterior cortex, and involving only those layers that lie immediately 
behind the anterior capsule, enough information has been supplied to 
make possible the construction of a mental diagram. 


RESULTS OF THE INVESTIGATION 

Noncataractous Lesions of the Lens—There are several conditions 
which, although not strictly speaking of cataract, yet necessarily obtrude 
themselves on the attention of any one engaged in examining lenses. 
Of such the commonest are (1) -deposits of pigment on the anterior 
capsule of the lens, (2) persistent pupillary membrane and (3) vacuoles 
or clefts containing fluid. 

1. Epicapsular Pigment: Such pigment, in stellate form, was 
encountered in 58 cases (19.3 per cent). In figure 1C will be seen 
two clumps of such brown stars, characterized by delicate jutting proc- 
esses. Their practical importance lies in being often mistaken, especially 
when profuse, for the signs of old iridocyclitis. They represent, in 
fact, a congenital deposit, first described by Schleich? (1882). It was 
estimated by Rumbaur * (1921) that they can be found in about *35 per 
cent of all persons, but the figure of 19.3 per cent, obtained in the present 
survey, is not unduly low in view of the fact that a mydriatic was not 
used. Peripheral clumps of stars are, of course, covered by the iris 
until the pupil is dilated. 

Amorphous granules of pigment adhering to the anterior capsule 
of the lens are derived from the pigment layer of the iris, as a result of 
trauma or inflammation. No traumatic deposits were seen in the 
present series, which, howe’er, contained 2 cases (0.7 per cent) of brown 
epicapsular granules due to previous iridocyclitis. 

(2) Persistent Pupillary Membrane: One or more strands of such a 
membrane were detected in 42 cases (13 per cent)—a figure consider- 
ably lower than that given by most authors. It should be remembered, 
however, that higher estimates of the incidence of persistent pupillary 
membrane will always be obtained by the use of the slit lamp, because 
this instrument enables an observer to see short, slender filaments, which 
escape detection with a loupe. 

In figure 3 the presence of an anterior capsular cataract, to which 
adhere two strands of persistent pupillary membrane, is a special feature 
of the case illustrated. In most cases, however, it will be found that each 
strand is disposed in one of two positions: (@) floating freely from a 
single attachment, as in the case of the strand on the right side of figure 8; 


2. Schleich: Mitth. a. d. ophth. Klin. in Tubing. 1:1, 1882. 
3. Rumbaur: Klin. Monatsbl. f. Augenh. 66:737, 1921. 
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or () crossing from one point to another of the lesser circle of the iris. 
This lesser circle, from which all strands of persistent pupillary membrane 
take origin, is also known as the collaret. It is situated on the anterior 
surface of the iris, usually about two-thirds the distance from the ciliary 
to the pupillary margin. 





Fig. 2.—A, cataract consisting of close-set dots in the fetal nucleus; B, anterior 


axial embryonic cataract; C, coronary cataract; D, senile cuneiform cataract, fluid 
vacuoles and clefts. 


Strands of persistent pupillary membrane are, of course, remnants of 
the anterior vascular sheath by which the lens is covered during intra- 
uterine life. They are seldom dense enough to obstruct vision, so that 
their chief clinical importance is a liability to be misinterpreted as 














286 ARCHIVES OF OPHTHALMOLOGY 


posterior synechias from old iridocyclitis. In the great majority of irises 
the collaret, from which all strands arise, is separated by an appreciable 
interval from the pupillary margin, to which latter structure posterior 
synechias are anchored. 

3. Fluid Vacuoles: Such vacuoles are not uncommonly seen, especi- 
ally in the cortical layers, among adults of all ages. Ten cases (6.3 per 
cent) were noted in the present series. The proportion would, of 
course, be much higher in a series of older people examined with 
dilated pupils. Figure 2 D displays two vacuoles in the lens of a man 
aged 60, who was also found to be suffering from early senile cataract. 





Fig. 3—Anterior capsular cataract with persistent pupillary membrane adherent 
to it. 


This form of opacity will be mentioned later in the paper. At present 
it will suffice to draw attention to another form of fluid collection, viz., 
fluid clefts, as represented in the lower left corner of figure 2D. Such 
clefts are in many instances jagged and irregular in shape. Together 
with fluid vacuoles, they can, even in the absence of true opacity, interfere 
seriously with vision, by rendering refraction irregular, when they 
occupy the axial portion of the lens in large numbers. 

Types of Cataract.—The types of cataract found among the 300 
subjects studied are given here, in order of their frequency: 
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1. Scattered Dots Involving Cortex or Adult Nucleus or Both: In 
some cases only two or three dots were revealed. In others the dots 
were so abundant as to constitute the condition known as “dusty cataract 
in concentric layers.” In 279 cases (93 per cent) one or more dots of 
opacity could be seen in one or both lenses, without mydriasis, and under 
the magnification of only a loupe. Figure 1 C shows the appearance of 
a multitude of dots. Besides the scattered dots which represent the only 
form of opacity, there are many kinds of cataract, e. g., those depicted 
in figures 2 C and 4, which may exhibit opaque dots in addition to their 
own characteristic designs. 

2. Multiple Dots in Fetal Nucleus: These central dots are often 
known collectively as cataracta centralis pulverulenta. A typical case 
is shown in figure 2 A, in which it will be noted that the other layers of 
the lens are uniformly transparent. The presence of dots in the fetal 
nucleus does not, however, preclude involvement of other layers, so that 
not uncommonly this variety of cataract will be found in association with 
the preceding kind. These central dots are usually too small to impair 
the visual acuity, but they may render the optic disk somewhat blurred. 
More than once I have seen a case in which early papilledema was sus- 
pected, when, in fact, the ophthalmoscopic appearances were amply 
explained by this concentration of opaque dots in the axial region of the 
lens. The present series contained 65 instances (21.7 per cent) of 
cataract implicating the fetal nucleus, i. e., the innermost core of the 
lens, bounded in front and behind by the Y-shaped sutures. 

3. Coronary Cataract: This type was found in 18 cases (6 per cent), 
but this observation does not conflict with the figure of 25 per cent, 
estimated by Vogt (1930) and other authorities, for the following 
reasons : 


(a) In its earlier and less developed stages coronary cataract is not, 
as a rule, accessible to view without mydriasis. 

(b) The average age of persons in the present series, viz., 28.2 years, 
is lower than the average age of the adult outpatient population of a 
civilian hospital, from which type of practice the statistics of Vogt 
and others were gleaned. In this connection, it is perhaps of interest 
to note that the average age of the 18 patients displaying coronary 
cataract in the present series was 35.2 years, i. e., considerably higher 
than that of the series as a whole. One may therefore legitimately con- 
clude that these 18 patients had relatively advanced coronary cataract 
and that many of the persons in whom examination revealed scattered 
dots of opacity would have proved to have coronary cataract if the pupils 


had been dilated. 
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As a supplement to the investigation of 300 subjects through the 
undilated pupil by means of a loupe, the opportunity subsequently arose 
to inspect with the slit lamp a random series of 100 men in whom 
mydriasis was desired for some other reason, e. g., examination of the 
fundus: Among 100 subjects, with an average age of 27.7 vears, there 
were 23 cases of coronary cataract—a figure which represents the true 
normal incidence in a way that is impossible for a series examined with- 
out a mydriatic. 

Figure 2C demonstrates, in a typical case of advanced coronary 
cataract, that the essential kind of opacity in this condition is club 
shaped, with its broader end directed toward the axis, and that the clubs 
are disposed around the periphery of the lens. In addition to these 
characteristic clubs, there are nearly always to be found a number of 





Fig. 4—Suture cataract; dilacerated cataract. 


scattered dots, together with nummular dots and dots of other shapes. 
A blue or green tinge may be evident in some opacities, and the occur- 
rence of scattered crystals is by no means rare. 

4. Anterior Axial Embryonic Cataract: In this type the opacities 
are clustered immediately in front and behind the anterior Y-shaped 
suture, as indicated in figure 2B. This form was found in 12 cases (4 
per cent). 

5. Dilacerated Cataract: The incidence of this type was 4 cases (1.3 
per cent). Figure 4 exemplifies the aforementioned observation that 
this type of opacity always occurs in association with one or more other 
forms of cataract. The suture cataract in this diagram will be discussed 
presently ; the scattered dots require no further comment, but the pair 














——————— 




















DOGGART—PARTIAL CATARACT 289 


of dilacerated cataracts may readily be recognized by their complex, 


teased-out structure, not unlike pieces of coral. They possess a blue - 


tinge, which is fortuitous. 

6. Suture Cataract: The Y-shaped sutures are thrown into promi- 
nence by an abundant series of opaque dots. As a rule, the anterior Y 
is more decisively mapped out than is the posterior one. Figure 4 shows 
a typical instance, but sometimes a more complicated design comes to 
light, in which a series of petal-shaped opacities are disposed in the track 
of the Y-sutures. Such opacities are often called floriform cataract. The 
present series contained 3 instances of suture cataract (1 per cent). 

7. Anterior Capsular Cataract: This type also occurred in 3 cases (1 
per cent). The cataract which is represented in figure 3 gave attach- 
ment to strands of persistent pupillary membrane, but this feature was 
lacking in the other 2 cases. 

8. Senile Cataract: Finally, there was a single instance (0.3 per cent) 
of senile cataract, but it must be emphasized that an early stage of this 
condition would certainly have been revealed in a larger percentage of 
cases if the pupils had been dilated. Figure 2 D demonstrates the typical 
wedge shape of the opacities. Admittedly, there are other forms of senile 
cataract, but the cuneiform variety is the commonest. It usually arises 
in the superficial and middle layers of the cortex, in contrast to coronary 
clubs, which implicate the deeper layers of the cortex and the superficial 
layers of the adult nucleus. But the morphologic contrast between 
coronary and senile cataract (fig. 2C and D) is sufficiently striking to 
distinguish the two, without the necessity of estimating exactly which 
layers are involved; and the only case in which a novice might be 
confused is one in which the two conditions occur together. The 
possessor of coronary cataracts is not immune to the onset of senile 
opacity, so that as time goes on his lenses may be found to contain 
wedges as well as clubs. 

Comment.—The most important fact emerging from this survey is 
that, although the incidence of cataract proved to be 94.3 per cent, even 
under the restricted conditions of examination (i. e., without mydriasis 
and the slit lamp), the series contained not a single instance of defective 
visual acuity for which the cataract could be fairly blamed. In the small 
minority of cases in which vision was not correctable to 6/6 in each eye 
there was always an obvious reason for the defect. Here is a typical 
instance: An accountant officer, aged 33, showed bilateral dusty cataract 
in concentric layers, and his vision was correctable to 6/6 in the right 
eye and to 6/24 in the left eye. Inquiry revealed, however, that left 
internal squint had been present during several years of his childhood. 


Moreover, the refractive error in his left eye, viz., compound hyper- 
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metropic astigmatism, was higher than that in his right eye. Further- 
more, he showed no discrepancy between the two lenses in respect to the 
size and density of their opaque dots. Such concatenation of evidence 
justifies a diagnosis of amblyopia of the left eye, i. e., a visual defect 
incommensurate with the state of the fundus or the media. 

With the exception of senile cataract, the presence of which in an 
advanced form is not common among healthy men of military age, all 
the aforementioned forms of cataract are harmless and stationary or 
else so slowly progressive as hardly ever to exert any decisive influence 
on a man’s fitness for duty. 

One final comment is needed before the results are summarized. 
There were no instances of “medical” cataract, i. e., cataract attributable 
to a hormonal or metabolic disorder. ‘Medical’ cataract may arise in 
certain cases of such conditions as juvenile diabetes, cretinism, para- 
thyroid disease, mongolism and myotonia atrophica. No surprise need 
be felt at the absence of such cases in this series, because (a) many of the 
causative conditions are such as would automatically render their victim 
ineligible for admission to the service; (b) some of the diseases are rare, 
and (c) even in the case of a less rare condition, such as diabetes, it 
must be remembered that only a small minority of diabetic patients are 
afflicted with the diabetic cataract. 


SUMMARY OF INVESTIGATION 


1. Three hundred men, selected at random, and not complaining oi 
ocular symptoms, were searched for the presence of cataract, so far as 
that condition is accessible to view through the undilated pupil under the 
magnification of a loupe. 

2. Their ages ranged from 19 to 60 years, with an average of 28.2 
years. The percentages of air crew members and ground staff were, 
respectively, 63 and 37. 


3. The total incidence of cataract was 94.3 per cent. Many of the 
men displayed more than one form of opacity, so that the percentages of 


the individual types of cataract totaled more than 100. The distribution 
was as follows: 


Type of Cataract Percentage 
Scattered dots (including dustlike cataract in 

concentric layers) 93.0 
Cataracta centralis pulverulenta 21.7 
Coronary cataract 6.0 
Anterior axial embryonic cataract 4.0 


Dilacerated cataract 1.3 
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Suture cataract 1.0 
Anterior capsular cataract 1.0 
Senile cataract 0.3 


4. Certain closely related, though noncataractous, conditions were 
found with the following frequency : 


Percentage 
Epicapsular pigment 
Stellate 19.3 
Amorphous 0.7 
Persistent pupillary membrane 13 
Fluid vacuoles 6.3 


5. The incidence of coronary cataract (6 per cent) under the 
restricted conditions of examination was found to be considerably 
exceeded by that (23 per cent) in a series of men subjected to mydriasis 
and with the microscopic examination slit lamp. 


6. There were no cases of defective visual acuity attributable to the 
types of cataract found or any cases of cataract indicative of special 
systemic diseases. 

PRACTICAL APPLICATIONS 


1. Cataract is so common, and so harmless in the vast majority of 
instances, that its slighter forms need not be described when they come 
to light in the routine clinical examination of persons free from ocular 
symptoms. 


2. The mere statement that a man has partial cataract supplies no 
useful guidance. If an ophthalmologist commits himself to remarking 
on the presence of a partial cataract, he should indicate his opinion as to 
whether or not the condition is trivial. If he considers that it is not 
trivial, he should say whether the cataract is regarded as immediately 
serious or as serious on account of its probable future extension. If he 
feels unable to offer a prognosis until he has had the opportunity to 
examine the patient repeatedly at intervals, he should not hesitate to 
demand such additional examinations. 


3. Prognosis based on the differential morphology of opacities of the 
lens does not claim to be infallible, because absolute certainty can rarely 
be attained in any aspect of medicine or surgery. Such attempts at prog- 
nosis can, however indicate the probable outcome in a large number of 


cases encountered, and the proportion of correct guesses will be at its 
highest when phenomena patiently observed are interpreted in the light 
of established research. 
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Vill. Permeability of the Excised Cornea to lons, as Determined by Measurements 
of Impedance 
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N CONNECTION with recent studies of the permeability and other 

properties of the excised cornea,’ measurements of electrical impe- 
dance might be expected to give additional pertinent information. It 
is now generally accepted that the impedance of biologic tissues is 
directly related to their ionic permeability.2 In the same way that 
measurements of impedance of solutions of pure electrolytes may be 
considered to measure (aside from concentration effects) the ability 
of the ions to diffuse through the medium, measurements of impedance 
of the cornea may be considered to give a measure of the ability of the 
ions to move through the tissue. 

The impedance consists of a resistive component, related to move- 
ment of ions in an electrolyte (and thus generally accepted to be a 
measure of permeability to ions), and a capacitative component, prob- 
ably associated with dielectric properties and polarization of the tissue. 
The resistive component is of principal interest in the measurements 
to be reported, and the capacitative component is automatically balanced 
out by the experimental procedure. 

Measurements of impedance are rapidly and easily carried out with 
the aid of an ordinary alternating current bridge. They are quantitative 
and reproducible and require only a fraction of the time involved in 
making most chemical analyses. In the study of permeability, mea- 
surements of impedance supplement the usual chemical methods in 
providing a means for studying instantaneous permeability to ions. Mea- 
surements of impedance taken at intervals over a long period provide 
the best method for determining how the permeability of the cornea 
changes with time and what the “normal” permeability of the excised 
cornea is to ions under a given set of conditions. Measurements of 





From the Howe Laboratory of Ophthalmology, Harvard Medical School. 

1. Cogan, D. G.; Hirsch, E. O., and Kinsey, V. E.: The Cornea: VI. 
Permeability Characteristics of the Excised Cornea, Arch. Ophth. 31:408-412 
(May) 1944, 

2. Davson, H., and Danielli, J. F.: The Permeability of Natural Membranes, 
London, Cambridge University Press, 1943, p. 204. 
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impedance also make it possible to determine the reversibility of an 
observed effect, and with one cornea it is possible to change the condi- 
tions of the experiment several times during a single period of observa- 
tion. Measurements of impedance, however, do not have the specificity 
of chemical analyses, so that differential permeability to the various 
ions in a mixture cannot be readily determined ; moreover, the measure- 
ments give no index of the permeability to nonionized substances. 


PROCEDURE 


The impedance of excised corneas was determined under various conditions. 
Whole beef eyes were obtained within a few hours? after the animals were 
slaughtered. The corneas were prepared by excision at the limbus, removal of the 





























Fig. 1—Conductivity cell. A indicates outer tube, which is immersed in a 
temperature bath; B, Bakelite stopper into which the lower electrode is sealed in 
a permanent position; C, inner Bakelite stopper into which tube D fits snugly; D, 
glass tube, which may be slipped in and out of the stopper (the cornea is tied on 
the flared end of the tube) ; £, small Bakelite stopper which fits into C and holds 
the upper electrode; F, glass tube with platinized platinum electrode sealed in the 
end and filled with mercury (indicated by shading); G, solution in cell, and H, 
cornea. 


endothelium and, in some cases, removal of the epithelium according to a technic 
previously described.4 The cornea was then securely tied onto the flared end of 


3. The results were essentially the same with beef corneas used within the 
first hour after death of the animal as with the corneas left on the enucleated eye 
at room temperature for as long as six hours before the experiment was started. 

4. Cogan, D. G., and Kinsey, V. E.: The Cornea: I. Transfer of Water 
and Sodium Chloride by Osmosis and Diffusion Through the Excised Cornea, 
Arch, Ophth. 27:466-476 (March) 1942. 
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the tube in the conductivity cell and so placed that the outer surface of the cornea 
faced the inner portion of the tube. 


The conductivity cell (fig. 1) consisted of (1) an inner glass tube, holding 
the cornea on its lower orifice and containing one of the electrodes immersed in 
the particular solution that was being used, and (2) an outer glass tube, contain- 
ing the other electrode and the same solution as that in the inner tube. The 
electrodes consisted of platinum (platinized) circular foot plates (0.8 sq. cm.) 
connected with the bridge circuit by a column of mercury. During the measurement 
the electrodes were “separated from each other” by the cornea and some of the 
solution. Both the inner and the outer tube were covered with Bakelite and 
Lucite stoppers. The inner tube, with the inner electrode, could be readily removed 
and reset at its original position. 

The area of the cornea exposed to the solution in the inner tube was approxi- 
mately 1.1 sq. cm. 


Six conductivity cells were immersed in a bath the temperature of which was 
maintained by a mercury thermoregulator at 25 (+ 0.02) C. The conductivity 
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Fig. 2.—Block diagram of equipment. 


tubes were all of approximately the same dimensions (inside diameter of tube, 
12 mm.). All the results reported represented the average results obtained from 
all 6 tubes. 


The resistance and capacitance of the separate corneas were determined by 
comparing the resistance of each cell containing the cornea with known resistances, 
as indicated in figure 2, and corrected for the blank obtained when no cornea was 
present. The audio oscillator circuit used was the Hewlitt Packard series 200 type; 
the bridge circuit was a modified Wheatstone type, and the audio amplifier was 
of standard design. All measurements reported here were made at the frequency 
of 1,000 cycles per second. The input to the bridge was kept down to approxi- 
mately 10 millivolts, i. e., less than would be expected to stimulate or damage a 
tissue.® 


5. See, for example, Coppée, G.: Stimulation by Alternating Current, in Cold 
Spring Harbor Symposia on Quantitative Biology, Cold Spring Harbor, L. I., New 
York, The Biological Laboratory, 1936, vol. 4, pp. 150-162. 
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The blanks were obtained by measuring the resistance and capacitance of the 
solutions in the conductivity cell before affixing the corneas to the tubes and, at 
the end of the experiment, after the corneas had been removed. The variation in the 
two measurements was + 0.5 ohm, corresponding to an accuracy of + 0.1 per 
cent in the resistances of the cornea (epithelium and stroma combined). This 
variation was less than that introduced by factors other than electrical measurements. 

The resistances obtained with blanks were subtracted from those obtained when 
the corneas were in place, and the resultant measurements were taken to represent 
the true value for the cornea. 


At the end of each experiment the integrity of the epithelium was checked 
in the usual way by means of sodium fluorssceinate.1 


RESULTS 


The measurements of the initial resistance and capacitance of the 
epithelium-stroma combination and of the stroma only, corrected for 
the blanks and determined within five to ten minutes after excision of 
the cornea from the enucleated beef eye, are recorded in the table. 


Both sides of the cornea were immersed in 0.9 per cent solution of 
sodium chloride. 


Measurements of Initial Resistance and Capacitance of the Epithelium-Stroma 
Combination and the Stroma Only * 











Epithelium and Stroma Stroma 
Resistance, 2 Capacitance, uf ace Resistance, 2 Capacitance, uf = 
441 0.18 5 0.01 
439 0.21 3 0.01 
515 0.17 i) 0.01 
467 0.19 7 0.01 
411 0.18 5 0.01 
400 0.16 8 0.01 
308 0.19 5 0.01 
428 0.07 6 0.01 





* The tissues were immersed in 0.9 per cent sodium chloride, at a temperature of 25 C. 


The average resistance of 0.9 per cent solution of sodium chloride 
in the cells, measured before the corneas were added, was 40 ohms. 
Addition of the stroma resulted in an average increase of resistance 
of 6 ohms, whereas addition of the epithelium-stroma combination 
resulted in an average increase in resistance of more than 400 ohms. 
Approximately the same results were obtained when Ringer’s solution 
was substituted for 0.9 per cent solution of sodium chloride. 

It thus appears that the stroma offers little resistance to the passage 
of ions, whereas the epithelium offers a relatively enormous resistance. 
These observations are in keeping with the results previously obtained 
by chemical procedures but go further in indicating that the imper- 
meabiiity of the epithelium previously determined chemically for isolated 
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ions is, in fact, applicable to all ions. Technical difficulties have 
prevented, so far, similar measurements being carried out for the 
endothelium. 

The changes in resistance of 6 excised corneas with time are repre- 
sented in figure 3, in which the resistance of the epithelium-stroma 
combination is compared with that of the stroma only. Again, the 
measurements were made with both surfaces of the cornea immersed 
in 0.9 per cent solution of sodium chloride, but similar results were 
obtained using Ringer’s solution. The initial high resistance of the 
epithelium-stroma combination fell somewhat during the first two to 
three hours, at which time it reached a plateau that was maintained, 
at room temperature, for at least twenty-six hours. The capacitance 
varied inversely as the resistance for the first several hours. 

Variation in resistance of the epithelium-stroma combination was 
determined under a variety of conditions induced by changing the 
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Fig. 3—Curve A shows the resistance of the epithelium-stroma combination 
bathed in 0.9 per cent solution of sodium chloride over relatively long periods. 
Curve B shows the resistance of the stroma after removal of the epithelium. The 
end curve represents the average of measurements on 6 corneas. 


solutions bathing the cornea. <A 25 per cent solution of sodium chloride 
resulted in a fall in resistance, so that at the end of eighty minutes 
the resistance of the cornea was only 17 per cent of its original value. 
When the 25 per cent solution of sodium chloride was replaced by 
0.9 per cent sodium chloride and the resistance again measured, the 
effect was shown to be irreversible. Solutions containing 0.9 per cent 
of the following salts had essentially the same effect as 0.9 per cent 
solution of sodium chloride: calcium chloride; sodium nitrate, and 
mixtures of calcium chloride and sodium chloride, and of potassium 
chloride and sodium chloride. But, curiously, solutions of 0.9 per 
cent potassium chloride or of 0.9 per cent potassium sulfate in the 
absence of sodium chloride had a different effect. With these solutions 
the corneal resistance increased steadily until at the end of one hour 
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it was 115 per cent greater than its original value in the case of potas- 
sium chloride and 170 per cent greater in the case of potassium sulfate. 
The effect was slowly reversible; replacing the potassium salts with 
sodium chloride resulted in a return toward the original resistance, 
but at the end of forty minutes the corneal resistance was still about 
50 per cent greater than normal. 

A similar increase in resistance occurred with corneas immersed 
in phosphate buffers containing the potassium ion, and the amount of 
increase varied with the amount of the potassium ion. It is not the 
difference in hydrogen ion concentration which is responsible for the 
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Fig. 4.—Curve A, effect on the resistance of the epithelium-stroma combination 
produced by potassium biphosphate (fifth-molar), which had been neutralized to 
pu 6.5 by the addition of potassium hydroxide. Curve B, effect produced by 
sodium diphosphate (fifth-molar), which had been neutralized to pu 6.5 by the 
addition of hydrochloric acid. Each curve represents the average of measure- 
ments on 3 corneas. The measurements indicated to the left of the vertical dotted 
line were made with the corneas in 0.9 per cent solution of sodium chloride; the 
dotted line indicates the time at which the solutions were changed. 


changes in resistances when potassium is used, for, as seen in figure 4, 
solutions of sodium diphosphate neutralized by the addition of hydro- 
chloric acid showed widely different effects on corneal resistance from 
those produced by potassium diphosphate neutralized by the addition 
of potassium hydroxide. At the same time, solutions of varying hydro- 
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gen ion concentrations showed the increased resistance so long as the 
potassium ion was present. 

We have no explanation for this curious effect of the potassium 
ion on corneal impedance and are not aware of any analogous effect 
of potassium on other biologic membranes. 

The effects of two alkaloid salts on corneal impedance were also 
studied. Atropine sulfate (10 pér cent solution in 0.9 per cent sodium 
chloride) and cocaine hydrochloride (4 per cent solution in 0.9 per cent 
sodium chloride) resulted in a prompt increase in resistance, to a value 
approximately 50 per cent greater than the original value in the case 
of atropine and to a value 65 per cent greater in the case of cocaine within 
a period of ten minutes. This increased resistance was maintained 
for at least eighteen to twenty hours. The effects were rapidly revers- 
ible (also within ten minutes) at any time during this period when the 
alkaloid solutions were replaced by solution of sodium chloride, and 
the determination could be repeated several times. 

All the foregoing effects with different solutions were due to altera- 
tions in the epithelial impedance. No changes in impedance occurred 
with the same solutions when the impedance of the stroma only was 
measured. 

SUMMARY AND CONCLUSIONS 


1. Electrical impedance of the excised cornea is considerable so long 
as the epithelium is present. The impedance of the stroma alone is 
slight. So far as impedance is an index of ionic permeability, this 
means that the epithelium offers considerable resistance to the passage 
of ions, whereas the stroma offers a resistance little more than that 
offered by an equivalent volume of isotonic solution of sodium chloride. 


2. The initial impedance of the cornea falls within the first few 
hours after excision to a level approximately two-thirds its original 
value and is then maintained at this level for at least twenty-six hours 
at room temperature. Again, so far as this reflects permeability 
of the epithelium to ions, measurements of the excised cornea indicate 
a somewhat more leaky epithelium (in regard to ions) a few hours 
after excision than is the case for the fresh cornea. The corneal 
epithelium is, therefore, an even more effective semipermeable mem- 
brane than previous chemical measurements have shown it to be. 

3. The impedance of the epithelium of the excised cornea is irre- 
versibly decreased by bathing the cornea in 25 per cent sodium chloride ; 
it is unaffected by 0.9 per cent solutions of sodium chloride, calcium 
chloride and sodium nitrate, and it is reversibly increased by 10 per cent 
atropine sulfate, by 4 per cent cocaine hydrochloride and, especially, 
by solutions in which the cation is the potassium ion. 


243 Charles Street. 


























AN INSTRUMENT FOR KERATOPLASTY 


New Forceps to Facilitate the Preparatory Suture of the Transplant 


H. ARRUGA, M.D. 
BARCELONA, SPAIN 


HE difficulty experienced in the passing of the suture thread 

through the transplant, even when very fine needles are used, in 
the endeavor to avoid bruising or contusing it, is due to the effort to 
reduce the pressure exerted on the forceps to a minimum, which pres- 
sure must be greater than that produced by the forcing of the needle 
through the corneal transplant. 




















Forceps to facilitate preparatory suture of the corneal transplant. 


Special forceps have been made by Friede with the object of avoid- 
ing this trouble; but, although they cause less injury, they still squeeze 
the transplant. 


To reduce the lesion of the transplant to a mimimum, I have designed 
forceps which allew the transplant to be securely held without any 
injury whatever resulting from overpressure during the process of 
making the preliminary sutures because no pressure applied to the 
forceps is imparted to the imprisoned transplant (figure). 


At the extremities of the arms of the forceps is fitted a little pillbox- 
shaped container, just large enough to hold the transplant. The box 
portion, fitted to one arm of the forceps, is 4.2 mm. in diameter by 0.7 
mm. deep, while the cover portion, fitted to the other arm, simply covers 
the box and, to a little depth, the side, in the same manner as the cover 
of a pillbox. 
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Two vertical slots are cut, one at each end of a diameter, through 
the cover and the box, the dimensions of these slots being just suffi- 
cient to allow the passage of the needles through the transplants to its 
border. 


The transplant, 4 mm. in diameter, with the epithelium side upper- 
most, is placed in the box portion of the forceps, the underside lying 
flat on the bottom of the box. The forceps are then closed, which brings 
the cover into position over and closes the box, leaving just enough of 
the cornea exposed at the two ends of the diameter through the slots 
already mentioned to allow the needles to be passed with the threads. 


The needles are passed frdm the upper side near the border, at an 
angle, to come out halfway through the thickness of the disk of the 
corneal transplant. 


It is important that the needles be well pointed and the suture mate- 
rial very fine. 

Grieshaber, of Schaffhausen, Switzerland, supplies me with the 
needles, and Dugast, of Paris, with the suture thread. 


The trephining is practiced with an ordinary trephine, 4 mm. in 
diameter, and I use the instruments made by Grieshaber, of Schaff- 
hausen. 

Greater security is obtained in the fixing of the transplant with the 
method I describe than with the other methods which can be employed. 
This greater security is always a favorable factor in insuring satisfactory 
resulting optical functions of the corneal graft. 

The suture threads leave minute spots in the corneal graft where 
these threads have passed, but in the great majority of cases these spots 
are invisible to the naked eye and do not impair the transparency of the 
corneal graft. 


Pas Méndez Vigo (3). 

















Clinical Notes 


SEESAW NYSTAGMUS ASSOCIATED WITH CHOROIDITIS AND POSITIVE 
NEUTRALIZATION TEST FOR TOXOPLASMA 


C. WILBUR RUCKER, M.D., ROCHESTER, MINN. 


YSTAGMUS in which one eye turns rhythmically up and down 
while its fellow moves contrarily, in the nature of a seesaw, is 
strange and rare. The only case that I have been able to find in the 
literature is one reported in 1914 by Maddox.’ In this report no 
mention was made of the site of the lesion or of its possible cause. In 
the case to be reported here there is likewise no evidence as to the site of 
the lesion, nor is the causative agent proved although a possible etiologic 
factor suggests itself. 
REPORT OF A CASE 


A white man, aged 51 came to the Mayo Clinic on Oct. 11, 1944, complaining 
of loss of vision. His occupation had been that of attendant at a service station 
for automobiles. He had been myopic since childhood and had worn glasses 
for thirty years. 

His present difficulty began four years prior to admission, when he noted 
failure in his vision and inability to read newspaper print. A physician whom 
he consulted found a defect in the visual fields. Two years later further deteriora- 
tion had occurred in the visual acuity, and about that time he had blisters on 
his lips for several months. A year prior to his admission continuing loss of 
vision obliged him to give up driving his car. About that time his eyes began to 
jump. For six months before admission he had had humming tinnitus. 

On examination at the clinic the visual acuity was recorded as 2/60 in the 
right eye and 3/60 in the left eye. There was a constant seesaw nystagmus. As 
the right eye turned up, the left turned down; and as the right turned down, the 
left turned up. The rate was 128 beats per minute, and the movement covered 
a distance of approximately 1 mm.; the distance diminished slightly on gaze 
to the sides. Neither the rate nor the type of motion changed on shifting the 
direction of gaze. The movements of the right eye were almost entirely vertical. 
The movements of the left eye were mostly vertical, although there was also a 
rotary element, the eye rolling in with the upward phase and out with the downward 
phase. The pupils did not react to light but reacted fairly well in convergence. 

Ophthalmoscopic examination disclosed the following picture: There was 
myopia of 4 D. The optic disks were tilted; their nasal portions were full and 
their temporal portions flat, depressed and bordered by broad choroidal crescents. 
There was moderate pallor of both disks. The entire choroid of both eyes 
appeared to be sclerotic and finely mottled with pigment. Nasafly and superiorly 
the retinal pigment had migrated forward and accumulated around small veins. 


From the Section on Ophthalmology, the Mayo Clinic. 

1, Maddox, E. E.: See-Saw Nystagmus with Bitemporal Hemianopia, Proc. 
Roy. Soc. Med. (Sect. Neurol., Ophth. & Otolaryng.) 8 (pt. 2): xii-xiii (Feb. 26) 
1914, 
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The retinal arterioles were greatly attenuated. The process appeared to be that of 
diffuse choroiditis of low grade. 

The fields of vision were restricted to small isles, which were chiefly in the 
central and inferior temporal areas (figure). 

Extensive examinations were conducted in an attempt to determine the cause 
of the patient’s disorder. The following laboratory tests showed no deviation 
from normal: blood counts; urinalysis for albumin, sugar and lead; agglutination 
test of the blood for Brucella abortus; flocculation tests for syphilis, roentgeno- 
graphic studies of the head and chest, and examination of the spinal fluid. General 
physical examination revealed no evidence of disease, and detailed neurologic 
examination disclosed no abnormalities except those noted previously by the 
ophthalmologist. A specimen of the patient’s blood was sent to the Minnesota 
Department of Health and was reported to produce a slight to moderate neutrali- 
zation against the organism Toxoplasma. 


This laboratory report does not prove that Toxoplasma is the cause 
of the patient’s difficulty. Heidelman,’ in his evaluation of Toxoplasma 
neutralization tests in cases of chorioretinitis, noted that neutralizing 
bodies may be demonstrated in 10 to 14 per cent of persons who present 


VV. & S.: 3/60 








JIC 


Residual isles of vision. Visual acuity was 3/60 for the left eye and 2/60 for 
the right eye. The perimetric fields were taken with a 17 mm. test object at 
330 mm, 


no clinical manifestations of toxoplasmosis. However, as judged from 
Heidelman’s conclusions and from those of other workers in the field, 
the neutralization test does seem to possess a fair degree of reliability. 
In the case reported here it may be considered as pointing to a possible 
cause of the inflammatory reaction in the choroid and in the brain. 
To account for disturbed pupillary reflexes and disjunctive nystagmus 
the lesion in the brain would be expected to involve the midbrain and 
pons. Attempting to name the implicated fiber bundles at present leads 
into the field of speculation. 


Mayo Clinic. 


2. Heidelman, J. M.: Evaluation of Toxoplasma Neutralization Tests in 
Cases of Chorioretinitis, Arch. Ophth. 34:28-39 (July) 1945. 
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Correspondence 


CYLINDRIC LENSES 


To the Editor :—With regard to the power of a cylindric lens, Duke- 
Elder (The Practice of Refraction, Philadelphia, P. Blakiston’s Son 
& Co. 1938, pp. 274-275) draws attention to the work of Chalmers and 
Percival in explaining the error introduced in glasses used by the nonpres- 
byopic patient for distance and near work and points out that the practical 
importance of these facts lies in cases of high cylindric corrections in 
which if a + 5.00 D. cylinder is required for distance a + 5.5 D. cylinder 
is required for near work. As to the axis of the cylinder, in case of the 
torsional deviations of cyclophoria, at least, as has been known since the 
writings of Maddox, Stevens and Savage, rotation of the axis at the near 
point will neutralize the cyclophoric extorsion induced by convergence 
and may give clearer vision. 

Further, Laurance and Wood (Visual Optics and Sight Testing, 
ed. 4, London, The School of Optics, Ltd., 1936) stated years ago, in 


discussing the effectivity of cylindric lenses: 


... (a) A certain cylinder at a certain distance from the eye corrects more astigma- 
tism if convex and less astigmatism if concave than its dioptric number indicates : 
(b) a certain degree of astigmatism in the principal plane needs a weaker plus, or 
stronger minus cylinder when at a distance from the eye: (c) the astigmatic effect 
of a given cylinder differs with the power of the sphere with which it is combined: 
(d) its effect differs with the nearness of the object. 

They further stated (pages 342 to 343): 

The whole subject resolves itself in calculation of the effectivities of the two 
principal powers, as with a spherical. The differences in the effective power when 
light is divergent are precisely the same as with sphericals. A cylinder, whether 
+ or —, which corrects a given degree of As. for distance, no longer corrects it in 
near vision. 

The change in effect is relatively greater as the lens is strong; that is to say, 
the higher power cx. loses more of its effectivity, from the divergence of the light, 
than does the lower cx.; the higher cc. increases less than does the lower cc. 
There is less cylindrical effect in near than in distant vision in all cases. . 

The question of the effective values of cylindricals is further complicated by 
their combination with sphericals, and again with different sphericals for distance 
and close work... . 

These differences are by no means negligible from the point of view of comfort 
and visual acuity, and there is no doubt that adjustment of the cyls. for near is 
indicated in such cases of high error if some reliable test were available, which, 
with the possible exception of dynamic retinoscopy, unfortunately is not the case. 

Since, however, such strong corrections are rare, the changes in effect for 
near are generally negligible... . This holds good because a cyl. correction for 
near would be an over-correction for distance. 


It was with surprise, therefore, that I noticed in a recent issue of the 
Arcuives the following statement by Dr. Arthur Linksz, of Hanover, 
N. H.., in discussion on a paper by Dr. Joseph I. Pascal (Efficiency of 
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the Lens: A Clinical Concept, Arco. OpntH. 34: 466 [Nov.-Dec.] 
1945): “About a year ago Dr. Pascal himself added to knowledge in this 
field, demonstrating that the effectivity of an astigmatic correction is, 
for intrinsic reasons, different for near and for distant vision.” 

Dr. Linksz is referring, I suppose, to comments by Dr. Pascal pub- 
lished under “Correspondence” (The Axis in Astigmatism, ARcH. 
OputTu. 27: 189 [Jan.] 1942) and to a later paper (Intrinsic Variability 
of Astigmatic Errors, Arco. Opntu. 32: 123 [Aug.] 1944). I have 
reread these papers with interest and pleasure (believing, with Dr. 
Pascal, that insufficient space is given to articles on refractive procedure 
in ophthalmologic journals), but the rereading did not disclose to me 
that in either paper Dr. Pascal laid claim to originality for the facts 
in his presentations, as asserted by Dr. Linksz. 

These facts, indeed, were known to Badal, Young and others who 
studied the principles of the optometer and have been familiar to gener- 
ations of men interested in the science of optics. A restatement in 
journals of previously known facts is often a worth while procedure. 
To infer, however, that this restatement enlarges the boundaries of 
scientific knowledge is incorrect. This note should not be construed as 
criticism of Dr. Pascal, whose papers, spiced with optical wisdom and 
possessing a distinct didactic value, are a pleasure to read. 


Hucu O’NE rti, M.D., Santa ANA, CALIF. 
2122 North Main Street. 


SENILE HYALINE SCLERAL PLAQUES 


To the Editor:—Dr. Kenneth L. Roper’s paper entitled “Senile 
Hyaline Scleral Plaques” (ArcH. Opntu. 34:283 [Oct.] 1945) 
has enhanced the meager knowledge of diseases of the sclera. Unfor- 
tunately, in his section on differential diagnosis no mention is made of 
ochronosis. 

I observed a 78 year old man with bilateral “mesial” plaques while 
preparing my paper on “Ochronosis of the Sclera and Cornea” (Tr. 
Sect. Ophth., A.M.A., 1942, pp. 66-96). The site and color of the 
two conditions are similar; in fact, Dr. Roper’s colored plate shows 
the slate blue of the ochronotic patch better than does the slate purple 
in my drawings. Younger ophthalmologists viewing our illustrations 
would have difficulty in distinguishing the two diseases. The associa- 
tion, however, of alkaptonuria, osteoarthritis and pigmentation of the 
ears and scleras establishes the diagnosis of ochronosis. 


James W. Situ, M.D., New York. 


1016 Fifth Avenue (28). 




















Abstracts from Current Literature 


EpiItep BY Dr. WILLIAM ZENTMAYER 


Bacteriology and Serology 


BACTERIOLOGICAL AND CLINICAL OBSERVATIONS ON THE TREATMENT 
oF ACUTE OPHTHALMIAS OF EGYPT WITH SULPHONAMIDES AND 
PENICILLIN. J. O. W. BLanp and R. P. Witson, Brit. J. Ophth. 
29: 339 (July) 1945. 

The effect of various doses of sulfapyridine, sulfathiazole, sulfa- 
diazine and penicillin on the bacterial condition of the conjunctiva was 
studied by means of repeated examinations of smears in cases of the 
acute epidemic ophthalmias (due to the Koch-Weeks bacillus and the 
gonococcus) of Egypt. 

A single dose of a sulfonamide compound will cause a reduction ot 
bacteria in four hours and total suppression of the organisms in about 
twelve hours. In a considerable proportion of cases of gonococcic 
ophthalmia cure will be effected with a single dose, but the form due 
to the Koch-Weeks bacillus is more resistant. Two doses of sulfathiazole 
or sulfadiazine given at eight hour intervals in one day will cure gono- 
coccic ophthalmia in almost all cases but will not cure Koch-Weeks type 
in every case. ‘Two doses on two successive days (four doses in all) 
will cure gonococcic ophthalmia and the type due to the Koch-Weeks 
bacillus in all cases, with rare exceptions. 

A single intramuscular dose of penicillin will reduce the gonococci 
to zero in three to four hours, but repeated doses at short intervals 
are necessary to insure cure. Relapses occur in ten to twelve hours 
after a single dose. Penicillin has no effect on the Koch-Weeks bacillus 
and is therefore unsuitable in treatment of acute Egyptian ophthalmia. 


W. ZENTMAYER. 
Conjunctiva 


TUBERCULOSIS OF THE CONJUNCTIVA. C. WESKAmpP and J. M. VILA 
Ortiz, An. argent. de oftal. 5: 39 (April-June) 1944. 


The authors present a case of tuberculosis of the conjunctiva as a 
primary infection. The diagnosis was verified by histopathologic 
examination and the detection of the tubercle bacillus in the affected 
tissue. 

The disease occurred in a youth 18 years of age who had no tuber- 
culous antecedents and who was otherwise physically sound. The 
right upper lid was thickened. On eversion of the lid, the palpebral 
conjunctiva was found to be thickened, and papillomatous formations 
were present on the upper margin of the tarsus, with sessile tumefactions 
having a smooth, bright surface of a uniform red color, among which 
small, irregular ulcerations located on infiltrated tissue were seen. 
The rest of the eye presented nothing abnormal. The left eye was 
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normal. There were enlarged preauricular lymph nodes and a small 
chain of enlarged cervical nodes. The article is illustrated. 


H. F. CArRRASQUILLO. 


Congenital Anomalies 


CHOROIDEREMIA. J. GOEDBLOED. Ophthalmologica 104: 308 (Dec.) 
1942. 


Goedbloed states that in patients with choroideremia the external 
examination of the eyes does not reveal anything abnormal. The media 
are clear. The characteristic alterations are found in the background 
of both eyes. With the exception of the optic disk and the region of 
the macula, the whole fundus shows a grayish or greenish white color, 
which gives the impression almost of absence of the pigment layer of 
the retina and the choroid. The term “choroideremia” is probably 
a misnomer, but it is impossible to say so definitely because of the com- 
plete lack of histologic information about this rare condition, of which 
only 34 cases have been reported in the literature. The author dis- 
covered this condition in a man aged 38. He had the opportunity of 
subjecting to ophthalmologic examination also the patient’s mother and 
only sister, the condition of whose fundi is best characterized as of the 
syphilitic pepper and salt type. Discussing the hereditary transmission 
of choroideremia, the author reviews some reports from the literature, 
particularly that of Schutzbach, who in a family that could be followed 
for four generations detected 3 cases of choroideremia and several cases 
of a fundus condition that closely resembled the syphilitic pepper and 
salt type, although the Wassermann reaction of the blood in all cases 
was negative. This picture was identical with that found in Goedbloed’s 
female patients. He concludes that choroideremia has an intermediate 
gonosomal (sex-linked) heredity. J. A. M. A. (W. ZeENTMAYER) 


‘ Cornea and Sclera 


KERATOCONUS: ITs DIAGNOSIS AND TREATMENT. M. I. GREEN, Arch. 
Asoc. para evit. ceguera en México 2: 27, 1944. 


Green discusses fully the etiology, pathology, symptomatology, 
diagnosis and treatment of keratoconus. He has observed 217 cases, 
3 of which he describes: One, that of a woman aged 26, another of a 
patient aged 24.and another of a patient aged 20 years. Vision in 
these cases was much improved by the method of treatment employed, 
which was medical, surgical and refractive. 

He gives the following summary and conclusions: “It is my opinion 
that in keratoconus one is dealing with a debilitated cornea which is 
unable to withstand the normai intraocular tension; in other words, 
a tension which is relatively high. In its beginning the presence of 
this disease is generally not noticed. When the diagnosis of kerato- 
conus is established, medical treatment and a thorough periodic ocular 
examination are indicated. If, in spite of the medical treatment, the 
disease progresses, a trephine operation combined with external cantho- 
plasty should be performed. Besides, general medical treatment, includ- 
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ing administration of vitamins (vitamin A and D and riboflavin) and 


use of contact lenses, should be prescribed. H. F. Carrasgurtyo 


PATHOGENESIS OF PUNCTATE KERATITIS ASSOCIATED WITH ONCHO- 


cercosis. A. T. Estrapa, Arch. Asoc. para evit. ceguera México 
2: 63, 1944. 


Estrada has made biomicroscopic studies of the cornea in cases of 
onchocercosis of the eye. His observations were in cases of early 
infection in which extreme photophobia and ocular irritability are the 
characteristic symptoms and numerous microfilarias are found in the 
globe. Using diaphanoscopy and looking at the parallelepiped, he saw 
in the substantia propria elongated and rodlike, refringent structures, 
which he assumed to be bodies of dead parasités, surrounded by areas 
of punctate keratitis.. He points out that the areas of deep-seated 
punctate keratitis were not accompanied with deep vascularization, as 
occurs in similar lesions of syphilis or tuberculosis. 


H. F. CARRASQUILLO. 


| Injuries 

DouBLE PERFORATION OF THE EYEBALL BY A ForEIGN Bopy. D. M. 
DEAN GUELBENzU, Arch. Soc. oftal. hispano-am. 4: 381 (May- 
June) 1944. 


A case of double perforation of the globe by a foreign body is 
presented. The diagnosis was established by ophthalmoscopic and 
roentgenographic examinations. Eight days later, when the patient 
was to be discharged, with vision of 1, infection took place, and severe 
iridocyclitis developed. This was treated with subconjunctival auto- 
hemotherapy (1 cc. of blood was injected), induction of mydriasis and 
local application of heat. A few days later the patient was discharged, 
with vision of 1. ° H. F. Carrasguitto. 


Instruments 


A RetinoMetric Loupe. OLtiveres, Arch. Soc. oftal. hispano-am. 
4:96 (Jan.-Feb.) 1944. 


The author has constructed a loupe with which measurements of the 
distances can be readily made. A 15 D. loupe is formed by two plano- 
convex lenses cemented with Canada balsam. On the plane surface of 
one of these lenses a quadricle is engraved, the sides of each of the squares 
measuring 5 mm. 

With the indirect method of ophthalmoscopy the quadricle is seen 
with the retinal image. The size of the optic disk being known and 
the number of the squares it covers, it is easy to determine the size and 


location of any retinal lesion. H. F. Carrasguizto. 


Lacrimal Apparatus 


Mycotic LAcRIMAL CANALICULITIS. R. F. Pererra, Arch. de oftal. 
de Buenos Aires 19: 410 (Oct.) 1944. 


In seventeen years the author has seen 5 cases of this rare condition 
and has had the opportunity to study 3 of them carefully. In 1 case 
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the disease was bilateral. In all cases the os of the canaliculus was 
enlarged and partially dilated. Together with a bacterial flora of staphy- 
lococci, streptococci, diplococci, the Koch-Weeks bacillus and Coryne- 
bacterium xerose, a blastospore fungus was detected on culture. This 
fungus was classified as belonging to the subfamily Microtorula (genus 
Candida). 

The 3 cases are described in detail. 

The advantage of the surgical treatment by incision of the canaliculus 


is stressed. H. F. CARRASQUILLO. 


Ocular Muscles 


CONGENITAL PARALYSIS OF THE EXTERNAL ReEctTUS MuscLE (DUANE’S 
SYNDROME). C. Paiva, Rev. brasil. de oftal. 3: 25 (Sept.) 1944. 


This rare anomaly was first described in 1905.by Duane and is char- 
acterized by lessening or absence of external rotation of one or both 
eyes. It is caused by paralysis, usually partial, of the external rectus 
muscle and paresis of the internal rectus muscle, associated with a 
variable degree of retrocession of the globe and narrowing of the 
palpebral fissure during the movements of adduction or abduction. The 
patient shows no diplopia when looking straight ahead, although in 
some cases the head is turned slightly to the opposite side (ocular 
torticollis). 

The clinical picture is not always the same but varies exceedingly, 
as can be seen from Adrogue’s classification, presented in 1926. How- 
ever, one symptom which characterizes this anomaly is present in every 
case, and that is the deficiency or congenital absence of abduction. 

The cause is controversial. Some authors believe that the anomaly 
is due to the congenital absence of the external rectus muscle; others 
oppose this theory on the grounds that the lesion of the external rectus 
is always partial, while aplasia of the external rectus can be present 
without the enophthalmos which is always noted in cases of Duane’s 
syndrome. 

Diagnosis is made on the basis of objective and subjective data and 
of the anamnesis. The condition is easily diagnosed in the cases of 
unilateral retraction but is difficult to distinguish from a fixed alternating 
strabismus when it is bilateral. Differential diagnosis should be made 
between Duane’s syndrome and functional strabismus or acquired 
paralytic strabismus of the sixth pair of crantal nerves. 

Surgical treatment of this anomaly has been attempted but is gener- 
ally unsuccessful." Some authors believe that an operation should be 
performed only when strabismus is present, and only then for the 
cosmetic effect. 

The author presents one personal observation. A bibliography is 


included. M. E. Atvaro. 
Retina and Optic Nerve 


NEURORETINITIS AND MACULAR Star. E. CAmpos, Arq. brasil. de 
oftal. 5: 131 (June) 1942. 


A patient 11 years of age had lost the sight of the right eye twelve 
days before examination. The conjunctiva, cornea and iris were normal. 
Isocoria was present. Vision was reduced to light perception, without 
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light projection. A perfect macular star and pronounced edema of the 
disk were present. Small hemorrhagic foci were seen in the region 
of the edema. The patient’s parents were syphilitic; as he showed 
physical stigmas of hereditary syphilis, although no evidence was 
obtained from the laboratory tests, a diagnosis of neuroretinitis with 
macular star, possibly of syphilitic origin, was made. The literature 
dealing with such cases is reviewed. <A bibliography is included. 


M. E. ALvaro. 


RETROBULBAR NEuRITIS IN CHENGTU. PeEI-CHING TANG, Chinese 
M. J. 63:83 (Jan.) 1945. 


A study was made of 52 cases of retrobulbar neuritis. The causative 
factors were chronic tonsillitis (19.2 per cent), sinusitis (5.4 per cent), 
tuberculosis (1.9 per cent), syphilis (1.9 per cent), dietary insufficiency 
(1.9 per cent) and dental infection (1.9 per cent). In 57.7 per cent no 
general symptoms of importance were elicited, and the exact etiologic 
factor remained obscure. In China, except for 1 suspected case of 
multiple sclerosis (Chow), retrobulbar neuritis associated with multiple 
sclerosis has not been reported. Most authorities agree that multiple 
sclerosis is rarely seen in China. W. ZENTMAYER. 
Vision 
AN EvALuAtTION oF VisuAL-AcuIty SymsBois. W. S. Fink, Am. J. 

Ophth. 28: 701 (July) 1945. 


Fink remarks the inaccuracy of present methods of measuring visual 
acuity. He discusses these various methods and concludes that the 
double broken circle of Ferree and Rand is the most practical of all 
symbols for patients over 7 and that the symbol E, or the triple break 
Landolt circle, is best for patients under 7 years of age. He feels that 
ophthalmologists should adopt a standard method and publicize the 
importance of the test. W. S. Reese. 


ANISEIKONIA AND SPATIAL ORIENTATION. H. M. BurRIAN and K. N. 
Octe, Am. J. Ophth. 28: 735 (July) 1945. 


3urian and Ogle conclude that meridional aniseikonia always entails 
some type of incorrect spatial localization, which cannot be compensated. 
For the most part, these effects on spatial orientation are not perceived, 
since everyday surroundings offer uniocular clues which dominate the 
bilateral data and rectify the incorrect spatial relationship of objects 
that would result from bilateral data alone. W. S. REESE. 


Therapeutics 


Tue Use or ARTIFICIAL-FEVER THERAPY IN OPHTHALMOLOGY. I. C. 
SmitH and G. C. Strusie, Am. J. Ophth. 28: 461 (May) 1945. 


Artificial fever therapy is a safe and certain method of treatment, with 
which therapeutic elevations of temperature can be easily attained, with 
a. minimum of discomfort to the patient. It has many advantages over 
the use of triple typhoid vaccine. In ophthalmic practice excellent results 
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have been attained with treatment periods of not over two hours with an 
induced temperature of 105 F. When available, it should be considered 
the method of choice in treatment of those diseases of the eye for which 
adequate and repeated fever therapy may be a sight-saving measure. 


W. S. REESE. 


CLINICAL EFFECTS OF THE LocAL USE oF SULFONAMIDES ON THE 
Eyes. M. E. Atvaro, Am. J. Ophth. 28: 497 (May) 1945. 


Alvaro concludes that since sulfonamide compounds are almost 
innocuous to the ocular tissues, penetrate easily and act effectively, 
their topical application will largely supplant oral administration. He 
discusses their use, therapeutic indications and methods of administration. 


W. S. REESE. 


News and Notes 


Epitep By Dr. W. L. BENEDICT 


UNIVERSITY NEWS 

Postgraduate Lectures in Ophthalmology.—Meetings will be held 
in the department of ophthalmology, University of Glasgow, on Wednes- 
days during April and May at 8 p. m. The following papers will be 
read: 

April 3: “Industrial Ophthalmology,” by Prof. W. J. B. Riddell 

April 10: “Keratoconjunctivitis,” by Dr. I. C. Michaelson 

April 17: “Concussion Injuries of the Retina,” by Dr. A. M. Wright 


Thompson 
April 24: “Ocular Tuberculosis,” by Prof. Arnold Loewenstein 
May 1: “Ocular Vitamin Deficiency,” by Dr. J. D. Fraser 


May 8: “Capillary Fragility,” by Dr. H. N. Munro 

Discussion will follow the reading of the papers. The meetings will 
be open to all medical practitioners and senior students interested in 
ophthalmology. 


























Society Transactions 


EpitepD By Dr. W. L. BENEDICT 


CANADIAN OPHTHALMOLOGICAL SOCIETY 
W. G. Fraser, M.D., President 


KENNETH B. Jonnston, M.D., Secretary 


Seventh Annual Meeting, Montreal, June 15, 1945 


Study of Visual Fields with the Tangent Screen. Dr. J. E. PELLETIER, 
Quebec, Canada. 


The study of visual fields in the practice of ophthalmology is of 
great importance. It is helpful in the diagnosis and prognosis of many 
nervous, intracranial, traumatic and vascular conditions. Knowledge 
of the anatomy and physiology of the optic pathway is important, but 
one must ndt neglect the methods and technics of performing properly 
the investigation of the visual defects. Among these devices avail- 
able are the perimeter and the tangent screen. The perimeter is the 
best means of studying the peripheral field up to 28 degrees from 
the fixation point. If one wants to investigate the quality of the defects 
of central and paracentral vision, it is best to use the tangent screen. 

With the aid of the tangent screen one may easily study central, 
paracentral and pericentral scotomas. One may also find their exact 
location and dimensions. ‘The significance of enlargement of the 
blindspot in the diagnosis of glaucoma and pathologic conditions 
of the optic nerve is itself sufficient reason for use of the tangent screen. 

Thirty-three slides from illustrative cases of defects of the visual 
fields were shown. 

DISCUSSION 

Dr. Corin A. CAmpBELL, Toronto, Canada: With the tangent 
screen alone one may fail to note the contraction of the peripheral field 
in cases of glaucoma. ‘There has been a tendency to neglect the perim- 
eter. I strongly recommend the perimeter for determination of the 
peripheral fields. One can also use the perimeter to map out scotomas. 
I like to employ a round bead as a test object. 

WinG CoMMANDER J. V. V. NicHoits: I,think the perimeter and 
the tangent screen should be used together. 

Dr. J. E. PELLETIER, Quebec, Canada: One sometimes has to 
use both the perimeter and the tangent screen. ‘The tangent screen 
is more logical for studies of the central field. 


Causes of Blindness in over 12,000 Persons in Canada. Dr. F. A. 
AYLESWORTH, Toronto, Canada. 


In this study, data on 12,652 blind persons in Canada have been 
coded in accordance with the standard classification of the Committee 
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on Statistics of the Blind. Information was obtained from the ophthal- 
mologist’s report on file at the Canadian National Institute for the 
Blind. 

In this blind population, vision varied up to 6/60, the upper limit 
accepted by the pension authorities. In Canada 6,777 persons receive 
pensions. 

Of the diseases, glaucoma was the cause of blindness in the largest 
group of cases and myopia in the second largest. Congenital anomalies, 
represented by a large third group, were classified together when 
reported as present at birth. 

In the large group of cases of blindness due to corneal conditions, 
corneal scars from infection or trauma were most common. ‘There 
were 104 cases of interstitial keratitis, a disease which should now be 
preventable. Under diseases of the uveal tract, 299 cases of sympathetic 
ophthalmia were reported, a sharp reminder for ophthalmologists to 
attend to injuries of the eyes. Retinitis pigmentosa accounted for 438 
cases; in 100 of these there was a family history sufficient to prove 
that heredity was the cause of blindness. Of 2,006 cases of disease of the 
optic nerve, the condition in 1,864 was due to atrophy of the optic nerve, 
in 56 to Leber’s disease (hereditary optic atrophy) and in 62 to retro- 
bulbar neuritis, and in 24 cases it was due to disease of the higher visual 
centers. Cataract as a cause of blindness was recorded in 3,124 cases, 
in 2,043 of which it was of senile type. 

The largest number of cases of blindness occur between the ages 
of 40 and 60, and the next largest past the age of 60. In World War 
I there was 1 blinded soldier in 1,235 casualties; in World War II, at 
the time of this report, the ratio was 1: 1,400. 

From this review, one sees that a great deal of blindness is prevent- 
able. I suggest examination of every person between the ages of 40 
and 60, with cycloplegia, particularly for a critical view of the fundus 
and as a means of discovering incipient glaucoma. This is the age 
at which routine examination can make a considerable contribution 
to the program of prevention of blindness. 

Three tables of classification of blindness accompanied the paper. 


DISCUSSION 

Dr. W. G. M. Byers, Montreal, Canada: In an examination, with 
Dr. Brault and Dr. Gelinas, of the blind at the Nazareth Institute, 
in Montreal, we were struck by the high percentage of congenital anom- 
alies among the blind in the province of Quebec. There arises the 
thought of compulsory sterilization in cases of diseases such as retinitis 
pigmentosa, in which the parents fully recognize the hereditary nature 
of the disease. 

Dr. G. A. Stuart RAmseEy, Montreal, Canada: If a patient refuses 
operation for cataract, is he given a pension for the blind, or is he com- 
pelled to have treatment? A great many persons prefer to remain blind 
than to run the risk of an operation. 

Dr. ALEXANDER E. MAcDonatp, Toronto, Canada: Dr. Ayles- 
vorth’s statistics are most complete. Anything that can be done to help 
the Canadian National Institute for the Blind in compiling these statis- 
tics should be done. 
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Dr. W. G. FRASER, Ottawa, Ontario, Canada: Some persons 
do refuse to have an operation for cataract. I suggest that one of the 
patients who has had a successful operation be sent into the country for 
these people to see; | think they will often be convinced. 

Dr. F. A. AYLEswortH, Toronto, Canada: If we ophthalmologists 
cooperate with the Canadian National Institute for the Blind, many 
of these blind people will be assisted in transportation and arrangements 
for treatment. 


Pathologic Changes in the Retina Accompanying Tay-Sachs Disease. 
Dr. J. A. MAcMiLian, Montreal, Canada. 


A table was constructed showing the conditions in which lipid 
degeneration of the ganglion cells of the retina is found. ‘The infantile 
type of amaurotic familial idiocy, or Tay-Sachs disease, occurs at 
the age of about 6 months. It shows a cherry red spot, found, with 
few exceptions, in the Jewish race alone, and in females in the ratio 
of 3:1. The late infantile type, described by Bielschowsky, occurs 
at the age of 3 to 5 years. Usually there is no cherry red spot, but 
pigmentary changes in the- macular region are seen. It is nonracial 
in incidence. The juvenile type, also known as Batten-Mayou, Spiel- 
meyer-Vogt or Spielmeyer-Stock disease, and named by Oatman familial 
maculocerebral degeneration, occurs at the age of second dentition. Théfe 
are pigmentary changes in the macular region. It is also nonracial. 
Niemann-Pick disease, or lipid splenohepatomegaly, or lipid histiocy- 
tosis, which involves many structures in the body, may produce the 
typical ganglion cell changes in the retina. A congenital type was 
described by Norman and Wood, and an adult type, by Kufs. As 
Christian-Schiller and Gaucher disease do not affect the ganglion cells 
of the retina, they were not included in the table. Wernicke, up to 
1938, stated that the eyes of only 12 patients with Tay-Sachs disease 
had been examined microscopically. 

In the case here described, a Jewish boy died at the age of 17 months, 
with all the typical signs and symptoms of Tay-Sachs disease, including 
the gray area in the posterior pole and the cherry red spot in the macula. 
Sections of the macula and the optic nerve were shown in lantern 
slides. Various stains were employed including silver impregnations. 
The ganglion cells were much reduced in number, and those remaining 


were greatly swollen and showed lipid deposits within the cell. The . 


nerve fiber layer was conspicuously reduced in thickness, but there still 
remained many fibers. An interesting feature in this case was the 
presence in the deepest part of the bipolar cell layer of greatly swollen 
cells with round nuclei placed toward the periphery of the cell. These 
cells resembled swollen ganglion cells, but of course they were far from 
the normal position of ganglion cells. Again, they differed from microg- 
lia cells in the appearance of the cytoplasm and of the nuclei, so that 
one felt that they were bipolar cells which were filled with lipid material. 
No change could be made out in the rods and cones. The entire head of 
the optic nerve was rich in cellular content. These cells were undoubt- 
edly astrocytes and microgliocytes. Owing to the disappearance of 
many of the nerve fibers of the optic nerve and the degeneration of 
others, there was an apparent increase of connective tissue in the nerve, 
with spaces about the nerve bundles. 
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The grayish white appearance of the posterior pole was due 
to the lipid in the ganglion cell layer of the retina. As the layer was 
absent in the macula, there was no disturbance in the reflection of 
light from the blood in the choroid, and the so-called cherry red spot 
was seen. It is suggested that in cases of the late infantile and juvenile 
types the cones are probably involved and that the pigmentary changes 
follow in the macular region, so that the cherry red spot is not visible. 


Recession of the Inferior Oblique Muscle. Dr. A. LLoyp Morcan, 
Toronto, Canada. 


The indications for lengthening the inferior oblique muscle were 
described. 

Spasm of this muscle is usually secondary to palsy of the superior 
rectus muscle of the opposite eye. Various methods of lengthening 
the inferior oblique have been used at the Hospital for Sick Children, 
Toronto, for the last fifteen years. The operation giving the most con- 
sistent results has been recession of the muscle at the insertion. 

The method is similar to that described by White. A double- 
armed 000 surgical gut suture is passed through the muscle twice and 
then through the sclera anterior to the insertion. The distance is 
determined by the amount of recession desired. The muscle is cut 
and allowed to recede. The exact technic was illustrated with lantern 
slides. 

This paper will be published in full in the Canadian Medical Asso- 
ciation Journal. 

DISCUSSION 

Dr. R. E. Smart, Ottawa, Ontario, Canada: In cases of bilateral 
superior rectus paresis my associates and I often do this type of work 
in stages; otherwise we get into trouble. 


In double hyperphoria both eyes are too high. We bring one eye 
down in the first stage. Obviously, the patient looks worse when the 
bandage is removed. 


Dr. Morgan’s technic varies slightly from ours in the placing of 
the sutures. I suggest that the first bite be taken into the sclera and 
then into the muscle. If the muscle is cut first, it is easily pulled forward. 


Dr. H. P. Fotcer, Kingston, Ontario, Canada: One has to know 
how far to carry the recession of these muscles. In a recession of the 
inferior oblique my technic is the same as Dr. Smart’s, to place the 
sutures in the sclera first. I do not know how far back the recession 
of these muscles goes. I wish Dr. Morgan would give a little more 
detail in this respect. 


Dr. J. A. MAcMILLAN, Montreal, Canada: In a few instances, 
while doing a resection of the external rectus, I have noticed a band of 
muscle fibers coming forward and upward and joining the external 
rectus muscle. It seemed to be a portion of the inferior oblique, but I 
can find no reference to this in the literature. Has Dr. Morgan noticed 
these fibers in his operative work? 


Dr. Henri PICHETTE, Quebec, Canada: I like operating with local 
anesthesia. 
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Dr. A. LLoyp MorcGan, Toronto, Canada: With regard to placing 
the suture first in the muscle and then in the sclera and then cutting 
the muscle: It can be done either in this way or as Dr. Smart indicated, 
but the muscle should not be cut until the suture is in both the sclera 
and the muscle. 

[ do not know how far to carry out the recession of the muscle ; 
judgment comes with experience. The results in the first cases were 
not particularly good. I have not had an overcorrection. One can 
usually do more than one thinks possible. 

Dr. Pichette mentioned doing the operation with local anesthesia ; 
| prefer a general anesthesia. 


O’Connor Advancement (Cinch) Operation. Dr. W. G. M. Byers, 
Montreal, Canada. 


()’Connor’s advancement (cinch) operation was described and 
demonstrated. This operation seems to be ideal for the correction of 
squints of low degree in children whose central and stereoscopic vision 
have been painstakingly developed and preserved by orthoptic training. 
The postoperative freedom of movement, both general and ocular, per- 
mitted by this method is a boon because of the assurance and expedition 
with which orthoptic exercises, previously of no effect in reducing 
the angle of deviation, can be resumed, with frequent achievement of 
permanent parallelism in those cases in which coincident macular super- 
imposition has followed operation. 

Since the tendon is not sectioned in the O’Connor operation, vertical 
and torsional effects are probably less common than with other types of 
advancement; and since, for the same reason, there is a minimum of 
interference with the integrity of the sensory nerve endings within the 
tendons of the ocular muscles, proprioceptive impulses continue to 
play their important role in the correlation of the ocular correspondences. 

The operation calls for a clean dissection and the minimum of 
trauma. Dr. Byers prefers a parallel incision in exposing the muscle 
because of the ease with which the ends of the cinching suture can be 
placed and fixed at the end of the operation. 

There has so far been displayed a proper conservatism in laying 
down precise estimates of the amount of correction of the deviation that 
can be achieved in relation to the essential steps of the procedure; but 
it may be that satisfying estimates of this kind will be obtained for a 
large group of patients selected in the light of complete preoperative 
orthoptic studies, as well as of precise measurements, after their expo- 
sure, of the length and breadth of the tendons involved. 

DISCUSSION 

Dr. M. R. Levey, Edmonton, Alberta, Canada: It is a little difficult 
to demonstrate the actual “cinch” operation in a diagram, and I am 
sure you will all be interested in looking at the apparatus Dr. Byers 
has with him for the demonstration of this operation. I always make 
sure I practice the technic the night before performing the operation. 

It is important that the terminal strands be placed in the right way. 
In the majority of cases in which it was my privilege to assist Dr. 
©’Connor, in 1938, he did a central tenotomy for the convergent stra- 
bismus. However, I am not convinced that it was simply central. I 
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find that | am much more satisfied when | do a recession. I have also 
found that one has to decide from experience how many muscle strands 
one should prepare, how many turns one should use and whether one 
loops over one, two or three times. That has to be gaged from experi- 
ence. 

Except in 1 case, I have had no postoperative inflammatory compli- 
cations. 


Relationship of Ocular Muscle Balance to Flying Performance. 
SQUADRON LEADER L. S. S. KirscuBercG, R.C.A.F. (by invitation). 
This article will appear in full in a later issue of the ARCHIVES. 
DISCUSSION 

Dr. A. Ltoyp Morcan, Toronto, Canada: I agree with Squadron 
Leader Kirschberg. ‘The fact that glasses must be worn should not 
detract from one’s being a good pilot. The air force has obtained a 
shatter-proof glass for airmen. | think | can say that members of the 
air crew can wear their shatter-proof glasses so long as their correction 
brings their vision down to normal. 

Dr. E. A. McCusker, Regina, Saskatchewan, Canada: There are 
many men with the pulhem idea. It was based on the standard of 
requirements established rather than on the young men examined. 

Mr. Bishop Harman asked me to provide men for trying out tests 
for night driving. He felt that many of the road accidents were due 
to the fact that some men should not be allowed to drive at night. 
()f 2,000 men examined, all had done considerable driving. Of all the 
men whom | had examined and pronounced absolutely unsuitable, | 
found none who had a record of accident, and all had been driving 
for days. 


Clinical Aspects of Stereopsis. SguApron Leraprer Jj. CLEMENT 
McCuttocu, R.C.A.F. (by invitation ). 


This article will appear in full in a later issue of the ARCHIVES. 
DISCUSSION 

Dr. W.G. M. Byers, Montreal, Canada: I congratulate Dr. McCul- 
loch on his accurate investigation. 

Dr. ALEXANDER E, MaAcDonatp, Toronto, Canada: If the paper 
is to be published, I would like to see it when it is available. 

SQUADRON LEADER J. C. McCuttocu: The paper will be pub- 
lished in conjunction with one by Squadron Leader Kirschberg in a 
future issue of the ARCHIVES OF OPHTHALMOLOGY. 


Orthoptic Treatment of Convergence Insufficiency. Jr. Cuarves FE. 
Davies, Vancouver, British Columbia, Canada. 


Convergence insufficiency is a weakening or failure of the normal 
ability of the eyes to maintain single binocular vision of any object 
with fusion at near working distance. It is primarily a failure of the 
autonomic and subvoluntary nervous systems with weakness of action 
of the fusion center in the brain. Reeducation and stimulation of the 
fusion center can be satisfactorily accomplished only by orthoptic train- 
ing. 
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The symptoms are inability to concentrate at reading distance, 
photophobia, blurring of print, headaches, nausea and fatigue. The 
test is the ability of the patient to focus on an object as it approaches the 
eyes. Normal convergence is approximately 70 mm. from the cornea. 
This test is repeated eight to twelve times. If the object recedes as 
the test is continued, this shows a poor convergence reserve. To test 
for suppression, the Worth four dot method is quick and accurate. 

With orthoptic training a convergence reserve is created and central 
suppression can be corrected. 

The Orthoptic Clinic in Vancouver was opened in 1939, with 1 
orthoptist from Moorefields, London. Because of war conditions, my 
associates and I at the clinic found it necessary to train our own orthop- 
tists. The students were university graduates and were given one 
year’s course, the requirement laid down by the British Orthoptic Society. 

The following instruments were found to be most useful, in the 
order of their importance: synoptophore, cheiroscope, rotoscope and 
diploscope. 

After a careful refraction and elimination of all other causes, the 
patient is directed to the orthoptic clinic, where treatment is aimed at 
the cure of suppression, which often is alternating. Antisuppression 
exercises are followed by training for fusion and adduction. Before 
heing discharged, the patient is able to converge voluntarily and involun- 
tarily on an object brought up to a near point of 70 mm. Number of 
treatments vary from six to nineteen. A series of 150 consecutive cases of 
convergence insufficiency treated with orthoptic training were analyzed. 
In 70 per cent of these cases the result could be called a cure. Orthoptic 
training may not be the final answer, but it offers a scientific method 
of approach. Progress during the treatments can be checked with 
measurements on the synoptophore, exclusive of symptoms. 


DISCUSSION 


WinG CoMMANDER J. V. V. Nicnoiis: Certain of Dr. Davies’ 
patients had pronounced suppression. I find it difficult to understand 
why a person who has suppression on convergence should have symp- 
toms when working at near distance. I wonder how many of these 
patients have been seen by a psychiatrist. 

Dr. C. E. Davies, Vancouver, British Columbia, Canada: Until 
we can reduce suppression, we do not expect to get much in the way 
of results. I do refer the patients to the psychiatrist, but I get into 
trouble. They come back greatly annoyed that any one would think 
they were psychoneurotic. Most of them respond to synoptophore train- 
ing. My impression is that more than half these patients have perma- 
nent improvement. 


Dr. Corin A. CAMPBELL, Toronto, Canada: My colleagues and | 
have not got technicians to follow the long course of treatment. In the 
British Medical Journal 50 authors are for it and about 50 are indif- 
ferent. I have spent hours in training children for fusion. Some of 
the children keep on training, striving to get binocular vision. I think 
these children would have been better if I had not trained them. They 
had just enough training to give them diplopia. Children with this 
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type of insufficiency should not be trained, but only those with two good 
eyes. I do not think it necessary for children to have binocular vision 
as long as their eyes are straight. 

Dr. KENNETH B. JonNstTon, Montreal, Canada: What is the 
period of treatment for orthoptic training? 

Dr. C. FE. Davis, Vancouver, British Columbia, Canada: Patients 
cannot stand treatment for longer than five to ten months, and they 
come to the clinic at least twice a week. After the first or second 
week adults are able to take treatments for twenty minutes to half an 
hour. Later they are sent home with a machine and instructed to 
carry on their treatments at home. A number of them prefer orthoptic 
treatments to operation. 














Book Reviews 


El lente de contacto plastico. By Baudilio Courtis, M.D.; Julio N. C. 
Elola, M.D., and Roberto Beltram Nunez, M.D. Pp 224, with 
119 illustrations in black and white and colors. Buenos Aires: 
El Ateneo, 1945. 


The authors give the history of the contact lens from the time it 
was first used by J. H. Herschell, in 1827, to protect the globe from 
palpebral disease and its application by Fick, of Zurich, in 1888, in 
cases of keratoconus and ametropia, to the introduction of the molding 
procedure and of the plastic contact lens, which were developed chiefly 
by Obrig. 

The contact lens can be used for gonioscopy ; for the correction of 
ametropias, especially in cases of optical keratoconus; for the correction 
of astigmatism after corneal transplantation; in cases of monocular 
aphakia, and for protection of the globe in cases of trichiasis, distichiasis, 
lagophthalmos and entropion. 

In its application, it is necessary to know the radius of curvature of 
the anterior 5 mm. of the sclera, which fluctuates from 10 to 15 mm., 
and the diameter and radius of curvature of the cornea. Measurements 
obtained by molding show for the cornea an average of 12 mm. for 
the vertical diameter and of 14 mm. for the horizontal diameter, and 
a radius of curvature that varies from 7 to 5.8 mm. 

The authors discuss the mathematical theory of the contact lens and 
the possibility of correcting refractive errors either with the use of 
afocal lenses, by utilizing the liquid lens, or with addition of the cor- 
rection to the contact lens. 

Different materials can be used to make the contact glass, though 
the most convenient are those derived from the acrylic acid derivatives, 
especially methyl methacrylate of resin, which is elastic, unbreakable 
and hard and has perfect transparency, with no selective absorption, 
and allows 92 per cent of the spectral light to pass through, with no 
interference for polarized light. Its weight is about 50 per cent less 
than glass; it is not altered by water, by the secretions of the tissues, 
by diluted alkalies or acids or by alcohol, and it is not toxic for the 
tissues and can be tinted. 

With respect to the liquid lens, several qualities of the liquids used 
must be taken into consideration, since the tolerance of the contact 
lens depends much on them; these qualities are the py, the osmotic 
pressure and the chemical composition, together with physical qualities, 
such as the refractive index, which ranges from 1.335 to 1.336, and 
the constancy of the fluids. The py could be kept constant with the 
use of “buffers,” but the fluid must be renewed to preserve the osmotic 
pressure and the chemical composition. When these conditions are 
fulfilled, intolerance to the lens may still be due to faulty fitting. The 
changes in the composition of the liquid lens depend on the presence of a 
closed space and its interchanges with the cornea. The selection of the 
fluid is tedious, and 90 per cent of the failures in the use of contact lenses 


319 








ST ea ee IROL ee ae ee 





A SR TE og 


" 

¢! 
4 
, 
i 
% 
fe 
¥, 
f 


ee ee a 


—- 











320 ARCHIVES OF OPHTHALMOLOGY 


are due to the fluid in use. Various solutions have been used, but one 
of the best is a 2 per cent solution of sodium bicarbonate; it should 
be freshly made, and the prescription of 0.2 Gm. of the powder in 10 
cc. of distilled water is recommended. When this fails, the use of a 
“buffer” is recommended. After four or five hours, which is the 
average time of tolerance, the lens should be removed, and it can then 
be reapplied after a lapse of one-half hour. 

In examining a patient for contact glasses, molding can be eliminated 
in most cases by determining (1) the radius of curvature and the 
diameter of the cornea, (2) the radius of curvature of the sclera, (3) the 
correction for ametropia and (4) the vertex distance. A new trial case 
of contact lenses is suggested, which contains 30 instead of 10 lenses, 
as in the one used by Obrig. ‘The lenses have radii of curvature for 
the corneal segment of 6.5, 7, 7.5 and 8 mm. The radius of curvature 
for the scleral segment increases by 0.25 mm. and ranges from 2 to 3 
for the first two and the last corneal curvatures designated and from 
1.5 to 3 for the 7.5 mm. corneal curvature. These lenses determine the 
corneal and the scleral radius of curvature. The refraction of the patient 
is tested with the contact trial lens in and the distance from the correcting 
lens in the trial frame to the vertex of the contact trial lens is measured 
(verex distance ). 

A prescription for a contact lens must include (1) the name of the 
patient, (2) the side of the eye, (3) the radius of curvature and diameter 
of the cornea, (4) the radius of curvature of the sclera in the different 
axes, (5) the optical correction and (6) vertex distance. 

In the molding, two kinds of material are mainly used: Negocolle 
and Moldite ; the latter dries faster, while the former gives neater molds. 

When the lenses have been finally made, the complaint is usually to 
be found in an ill fit of the contact lens. The authors stress the impor- 
tance of displacement of the corneal segment and excessive pressure on 
the scleral segment. Areas of contact are uncovered with the use of 
fluorescein and examination with the slit lamp and the cobalt blue light. 

The illustrations, many in color, aid in making this book a clear 
and practical exposition of the subject of contact glasses. 


HUMBERTO ESCAPINI. 











Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 


President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, Paris, 6°, France. 


Secretary-General: Prof. M. Van Duyse, Université de Gand, Gand, Prov. Ost- 
flandern, Belgium. 


All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Paris, 6°, France. 
INTERNATIONAL OPHTHALMOLOGIC CONGRESS 
President: Prof. Nordenson, Serafimerlasarettet, Stockholm, Sweden. 
Secretary: Dr. Ehlers, Jerbanenegade 41, Copenhagen, Denmark. 
INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 
President: Dr. A. F. MacCallan, 17 Horseferry Rd., London, England. 


PAN-AMERICAN CONGRESS OF OPHTHALMOLOGY 


President: Dr. Harry S. Gradle, 58 E. Washington St., Chicago. 


Executive Secretaries: Dr. Conrad Berens, 35 E. 70th St., New York. Dr. M. E. 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil. 
Place: Habana, Cuba. Time: February 1948. 


FOREIGN 
ALL-INDIA OPHTHALMOLOGICAL SOCIETY 


President: Dr. B. K. Narayan Rao, Minto Ophthalmic Hospital, Bangalore. 
Secretary: Dr. G. Zachariah, Flitcham, Marshall’s Rd., Madras. 


BritisH MeEpICcAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. W. Clark Souter, 9 Albyn Pl., Aberdeen, Scotland. 
Secretary: Dr. Frederick Ridley, 12 Wimpole St., London, W. 1. 


CHENGTU OPHTHALMOLOGICAL SOCIETY 


President: Dr. Eugene Chan. 
Secretary: Dr. K. S. Sun. 
Place: Eye, Ear, Nose and Throat Hospital, Chengtu, China. 


CHINESE OPHTHALMOLOGY SOCIETY 


President: Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 
Secretary: Dr. F. S. Tsang, 221 Foochow Rd., Shanghai. 


CHINESE OPHTHALMOLOGICAL SOCIETY OF PEIPING 
President: Dr. H. T. Pi, Peiping Union Medical College, Peiping. 
Secretary: Dr. C. K. Lin, 180 Hsi-Lo-yen Chienmeng, Peiping. 
Place: Peiping Union Medical College, Peiping. Time: Last Friday of each month. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date. 
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FACULTY OF OPHTHALMOLOGISTS 
President: Brig. Sir Stewart Duke-Elder, 63 Harley St., London, W. 1, England. 
Secretary: Mr. Frank W. Law, 45 Lincoln's Inn Fields, London, W. C. 2, England. 
GERMAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 
President: Prof. I. Imre, Budapest. 
Assistant Secretary: Dr. Stephen de Grész, University Eye Hospital, Mariautca 39, 
Budapest. ; 
All correspondence should be addressed to the Assistant Secretary. 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Niccol, 4 College Green, Gloucester, England. 
Secretary: Mr. T. Harrison Butler, 61 Newhall St., Birmingham 3, England. 
Place: Birmingham and Midland Eye Hospital. 


NortH OF ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Mr. E. F. Wilson, 24 Upper Northgate St., Chester. 

Secretary Mr. William M. Muirhead, 70 Upper Hanover St., Sheffield 3. 

Place: Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation. Time: October to May. 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA 


President: Dr. J. Ringland Anderson, Astor House, 108 Collins St., Melbourne, 
Victoria. 

Secretary: Dr. D. A. Williams, 27 Commonwealth St., Sydney. 

Place: Melbourne. Time: Oct. 20-26, 1946. 


OPHTHALMOLOGICAL Society oF Ecypt 

President: Prof. Dr. Mohammed Mahfouz Bey, Government Hospital, Alexandria. 
Secretary: Dr. Mohammed Khalil, 4 Baehler St., Cairo. 
All correspondence should be addressed to the secretary, Dr. Mohammed Khalil. 

OPHTHALMOLOGICAL SocIETY OF HospITAL DE NUESTRA SENORA DE LA Luz 
Chairman: Dr. Manuel J. Icaza y Dublan, México, D. F., Mexico. 
Secretary: Dr. Jorge Meyran, México, D. F., Mexico. 

OPHTHALMOLOGICAL SOCIETY OF SOUTH AFRICA 
President: Dr. A. W. Sichel, National Mutual Bldg., Church Square, Cape Town. 
Secretary: Dr. J. K. de Kock, Groote Kerk Bldg., 32 Parliament St., Cape Town. 
OPHTHALMOLOGICAL SociETY OF THE UNitED KrtNGcpom 


President: Mr. Charles B. Goulden, 89 Harley St., London. 
Secretary: Mr. Frank W. Law, 30 Devonshire PI., London, W. 1. 
Place: London. Time: May 30-June 1-2, 1946. 


OPHTHALMOLOGY SocIETY OF BOMBAY 


President: Dr. D. D. Sathaye, 127 Girgaum Rd., Bombay 4, India. 

Secretary: Dr. H. D. Dastur, Dadar, Bombay 14, India. 

Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. 
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DIRECTORY 


Oxrorp OPHTHALMOLOGICAL CONGRESS 


Master: Mr. P. G. Doyne, 60 Queen Anne St., London, W. 1, England. 
Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury, England. 
Time: July 4-6, 1946. 


PALESTINE OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arieh Feigenbaum, Abyssinian St. 15, Jerusalem 
Secretary: Dr. E. Sinai, Tel Aviv. 


PoLIsH OPHTHALMOLOGICAI. SOCIETY 


President: Dr. W. KapuScifski, 2 Waly Batorego, Poznan. 
Secretary: Dr. J. Sobanski, Lindley’a 4, Warsaw. 
Place: Lindley’a 4, Warsaw. 


Royal Soctety OF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Col. F. A. Juler, 96 Harley St., London, W. 1, England. 
Secretary: Dr. Harold Ridley, 60 Queen Anne St., London, W. 1, England. 


SAo Pauto Society oF OPHTHALMOLOGY 


President: Silvio de Almeida Toledo, Bardo de Ilapetininga St., 88, 5° Andar, 
Sao Paulo, Brazil. 

Secretary: Dr. Plinio de Toledo Piza, Enfermaria Santo Luzia, Santa Casa de 
Misericordia, Cesario Motta, St. 112, Sao Paulo, Brazil. 


Scottish OPHTHALMOLOGICAL CLUB 


President: Dr. S. Spence Meighan, 13 Woodside Pl., Glasgow, C. 3. 
Secretary: Dr. Alexander Garrow, 15 Woodside PI., Glasgow, C. 3. 
Place: Edinburgh and Glasgow, in rotation. 


SocleEDAD ARGENTINA DE OFTALMOLOGIA 


Chairman: Dr. Jorge Malbran, Buenos Aires. 
Secretary: Dr. Benito Just Tiscornia, Santa Fe 1171, Buenos Aires. 


SOCIEDAD OFTALMOLOGIA DEL LiroRAL, ROSARIO (ARGENTINA) 


President: Prof. Dr. Carlos Weskamp, Laprida 1159, Rosario. 

Secretary: Dr. Arturo Etchemendigaray, Villa Constitucién, Santa Fé. 

,Place: Rosario. Time: Last Saturday cf every month, April to November. All 
correspondence should be addressed to the President. 


SOCIEDADE DE OFTALMOLOGI{A DEL NorTE 


President: Dr. Alberto Cardenas. 
Secretary: Dr. Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina. 


SOCIEDADE DE OFTALMOLOGIA DE MINAS GERAIS 


President: Prof. Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil. 
Secretary: Dr. Ennio Coscarelli, Rua Aimorés 1697, Bello Horizonte, Minas Geraes, 
Brazil. 
SocIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DE 
Rro GRANDE DO SUL 


President: Dr. Luiz Assumpcao Osorio, Edificio Vera Cruz, Apartamento 134, 
orto Alegre, Rio Grande do Sul. 
Secretary: Dr. Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 
do Sul. 
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SOCIEDADE DE OPHTHALMOLOGIA E OTO-RHINO-LARYNGOLOGIA DA BAHIA 


President: Dr. Theonilo Amorim, Barra Avenida, Bahia, Brazil. 
Secretary: Dr. Adroaldo de Alencar, Brazil. 
All correspondence should be addressed to the President. 


SocretA OFTALMOLOGICA ITALIANA 


President: Prof. Dott. Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome. 
Secretary: Prof. Dott. Epimaco Leonardi, Via del Gianicolo, 1, Rome. 


SociETtE FRANCAISE D’OPHTALMOLOGIE 


Secretary: Dr. René Onfray, 6 Avenue de la Motte Picquet, Paris, 7°. 


Socrety oF SWEDISH OPHTHALMOLOGISTS 


President: Prof. K. G. Ploman, Stockholm. 
Secretary: Dr. K. O. Granstrém, Sédermalmstorg 4, III tr., Stockholm, S6. 


Tet Aviv OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. Arieh-Friedman, 96 Allenby St., Tel Aviv, Palestine. 
Secretary: Dr. Sadger Max, 9 Bialik St., Tel Aviv, Palestine. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION 
ON OPHTHALMOLOGY 


Chairman: Dr. Frederick C. Cordes, 384 Post St., San Francisco. 
Secretary: Dr. R. J. Masters, 23 E. Ohio St., Indianapolis. 
Place: San Francisco. Time: July 1-5, 1946. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SECTION ON OPHTHALMOLOGY 


President: Dr. Gordon B. New, Mayo Clinic, Rochester, Minn. 

President-Elect: Dr. Alan C. Woods, Johns Hopkins Hospital, Baltimore 5. 

Executive Secretary-Treasurer: Dr. William L. Benedict, 100-Ist Ave. Bldg., 
Rochester, Minn. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 


Secretary-Treasurer: Dr. Walter S. Atkinson, 129 Clinton St., Watertown, N. Y. 
Place: San Francisco. Time: June 26-28, 1946. 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 


Chairman: Dr. Conrad Berens, 35 E. 70th St., New York. 

Secretary-Treasurer: Major Brittain F. Payne, School of Aviation Medicine, 
Randolph Field, Texas. 

Assistant Secretary-Treasurer: Dr. Hunter Romaine, 35 E. 70th St., New York. 


CANADIAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. Alexander E. MacDonald, 170 St. George St., Toronto 5. 
Secretary-Treasurer: Dr. L. J. Sebert, 170 St. George St., Toronto 5. 


CANADIAN OPHTHALMOLOGICAL SOCIETY 


President: Walter W. Wright, 170 St. George St., Toronto 5. 
Secretary-Treasurer: Dr. Kenneth B. Johnston, Suite 1, 1509 Sherbrooke St. W., 
Montreal. 
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NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 


President: Mr. Mason H. Bigelow, 1790 Broadway, New York. 
Secretary: Miss Regina E. Schneider, 1790 Broadway, New York. 
Executive Director: Mrs. Eleanor Brown Merrill, 1790 Broadway, New York. 


SECTIONAL 


ACADEMY OF MEDICINE OF NORTHERN NEW JERSEY, SECTION ON 
Eye, Ear, Nose AND THROAT 
President: Dr. N. Zwaifler, 46 Wilbur Ave., Newark. 
Secretary: Dr. William F. Keim Jr., 25 Roseville Ave., Newark. 
Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday ot 
each month, October to May. 


CENTRAL ILLINOIS SocIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Watson Gailey, 1000 N. Main St., Bloomington, III. 
Secretary-Treasurer: Dr. William F. Hubble, 861-867 Citizens Bldg., Decatur, III. 


CENTRAL WISCONSIN SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. P. G. Spelbring, 131 S. Barstow St., Eau Claire. 
Secretary: Dr. G. L. McCormick, 650 S. Central Ave., Marshfield. 
Place: Gateway Hotel, Land O’Lakes. Time: May 18-19, 1946. 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Theodore L. Terry, 140 Marlborough St., Boston. 

Secretary-Treasurer: Dr. Merrill J. King, 264 Beacon St., Boston 16. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St:., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


PaciFic Coast OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. H. O’Rourke, 1612 Tremont Pl., Denver. 
Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco. 


Pucet SounpD ACADEMY OF OPHTHALMOLOGY AND OT0-LARYNGOLOGY 


President: Dr. James H. Mathews, 1317 Marion St., Seattle, Wash. 

Secretary-Treasurer: Dr. Barton E. Peden, 301 Stimson Bldg., Seattle 1. 

Place: Seattle or Tacoma, Wash. Time: Third Tuesday of each month except 
June, July and August. 


Rock River VaLLey Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. J. Sheldon Clark, 27 E. Stephenson St., Freeport, II. 

Secretary-Treasurer: Dr. Harry R. Warner, 321 W. State St., Rockford, III. 

Place: Rockford, IIll., or Janesville or Beloit, Wis. Time: Third Tuesday of each 
month from October to April, inclusive. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. R. McKinney, 330 S. Washington St., Saginaw, Mich. 

Secretary-Treasurer: Dr. Harold H. Heuser, 207 Davidson Bldg., Bay City, Mich. 

Place: Saginaw or Bay City, Mich. Time: Second Tuesday of each month, except 
July, August and September. 


Sioux VALLEY Eye anp Ear ACADEMY 


President: Dr. J. C. Decker, 515 Francis Bldg., Sioux City, Iowa. 
Secretary-Treasurer: Dr. J. E. Dvorak, 408 Davidson Bldg., Sioux City, Iowa. 
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SOUTHERN MEeEpICcAL ASSOCIATION, SECTION ON Eye, Ear, Nose AND THROAT 


Chairman: Dr. John H. Burleson, 414 Navarro St., San Antonio, Texas. 
Secretary: Dr. J. W. Jervey Jr., 101 Church St., Greenville, S. C. 


SOUTHWESTERN ACADEMY OF Eye, Ear, NosE AND THROAT 


President: Dr. H. L. Brehmer, 221 W. Central Ave., Albuquerque, N. Mex. 
Secretary: Dr. A. E. Cruthirds, 1011 Professional Bldg., Phoenix, Ariz. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. W. M. Dodge, 716 First National Bank Bldg., Battle Creek. 
Secretary-Treasurer: Dr. Kenneth Lowe, 25 W. Michigan Ave., Battle Creek. 
Time: Last Thursday of September, October, November, March, April and May. 


WESTERN PENNSYLVANIA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. Ray Parker, 218 Franklin St., Johnstown, Pa. 
Secretary-Treasurer: Dr. J. McClure Tyson, Deposit National Bank Bldg., Dubois. 


STATE 
ARKANSAS STATE MEDICAL Society, Eye, Ear, Nos—E AND THROAT SECTION 


President: Dr. Raymond C. Cook, 701 Main St., Little Rock. 
Secretary: Dr. K. W. Cosgrove, Urquhart Bldg., Little Rock. 


CoLoRADO OPHTHALMOLOGICAL SOCIETY 
President: Dr. C. A. Ringle, 912-9th Ave., Greeley. 
Secretary: Dr. W. A. Ohmart, 1102 Republic Bldg., Denver. 
Place: University Club, Denver. Time: 7:30 p. m., third Saturday of each month, 
October to May, inclusive. 


Connecticut STATE MEDICAL Society, SECTION ON Eye, Ear, 
NosE AND THROAT 


President: Dr. F. L. Phillips, 405 Temple St., New Haven. 
Secretary-Treasurer: Dr. W. H. Turnley, 1 Atlantic St., Stamford, Conn. 


Eye, Ear, Nose AND THROAT CLUB OF GEORGIA 


President: Dr. William O. Martin Jr., Doctors Bldg., Atlanta. 
Secretary-Treasurer: Dr. C. K. McLaughlin, 526 Walton St., Macon. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr F. McK. Ruby, Union City. 
Secretary: Dr. Edwin W. Dyar Jr., 23 E. Ohio St., Indianapolis. 
Place: French Lick. Time: First Wednesday in April. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. J. K. Von Lackum, 117-3d St. S. E., Cedar Rapids. 
Secretary-Treasurer: Dr. B. M. Merkel, 604 Locust St., Des Moines. 


Kansas STATE MEDICAL SOCIETY, SECTION ON OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President: Dr. W. D. Pittman, Pratt. 
Secretary: Dr. Louis R. Haas, 902 N. Broadway, Pittsburg. 


LouUISIANA-MISSISSIPPI OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Val H. Fuchs, 200 Carondelet St., New Orleans. 
Secretary-Treasurer: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, SECTION ON 
Eye, Ear, Nose AND THROAT DISEASES 
Chairman: Dr. William T. Hunt Jr., 1205 Spruce St., Philadelphia 7. 
Secretary: Dr. Gabriel Tucker, 250 S. 18th St., Philadelphia 3. 


MICHIGAN STATE MEDICAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Edmond L. Cooper, 1553 Woodward Ave., Detroit 26. 
Secretary: Dr. Ralph H. Gilbert, 110 Fulton St. E., Grand Rapids. 


Mir NesotaA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Karl C. Wold, 1051 Lowry Bldg., St. Paul 2. 
Secretary: Dr. William A. Kennedy, 372 St. Peter St., St. Paul 2. 
Time: Second Friday of each month from October to May. 


MoNTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. William Morrison, 208 N. Broadway, Billings. 
Secretary: Dr. Fritz D. Hurd, 309 Medical Arts Bldg., Great Falls. 


NEBRASKA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. John Peterson, 1307 N St., Lincoln. 


New Jersey STATE MeEpiIcaL Society, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 


Chairman: Dr. George P. Meyer, 410 Haddon Ave., Camden. 
Secretary: Dr. John P. Brennan, 429 Cooper St., Camden. 


New York State Mepicat Society, Eye, Ear, Nose 

AND THROAT SECTION 
Chairman: Dr. Harold J. Joy, 504 State Tower Bldg., Syracuse 2. 
Secretary: Dr. Maxwell D. Ryan, 660 Madison Ave., New York 21. 


NortH CAROLINA Eye, Ear, Nose aNd THROAT SOCIETY 
President: Dr. Hugh C. Wolfe, 102 N. Elm St., Greensboro. 
Secretary: Dr. Vanderbilt F. Couch, 104 W. 4th St., Winston-Salem. 


NortH Daxkota ACADEMY OF OPHTHALMOLOGY AND OtT0-LARYNGOLOGY 


President: Dr. W. L. Diven, City National Bank Bldg., Bismarck. 
Secretary-Treasurer: Dr. A. E. Spear, 20 W. Villard, Dickenson. 


OrEGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Paul Neely, 1020 S. W. Taylor St., Portland. 


Secretary-Treasurer: Dr. Harold M. U’Ren, 624 Medical Arts Bldg., Portland 5. 
Place: Good Samaritan Hospital, Portland. Time: Third Tuesday of each month. 


PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Lewis T. Buckman, 83 S. Franklin St., Wilkes-Barre. 


Secretary Pro Tem: Dr. Paul C. Craig, 232 N. 5th St., Reading. 
Time: Last week in April. 
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Ruope IsLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


Acting President: Dr. N. Darrell Harvey, 112 Waterman St., Providence. 

Secretary-Treasurer: Dr. Linley C. Happ, 124 Waterman St., Providence. 

Place: Rhode Island Medical Society, Library, Providence. Time: 8:30 p. m., 
second Thursday in October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. J. H. Stokes, 125 W. Cheves St., Florence. 
Secretary-Treasurer: Dr. Roderick Macdonald, 330 E. Main St., Rock Hill. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Wesley Wilkerson, 700 Church St., Nashville. 
Secretary-Treasurer: Dr. W. D. Stinson, 124 Physicians and Surgeons Bldg., 
Memphis. 
TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. F. H. Rosebrough, 603 Navarro St., San Antonio. 
Secretary: Dr. M. K. McCullough, 1717 Pacific Ave., Dallas. 


UtaH OPHTHALMOLOGICAL SOCIETY 


President: Dr. E. B. Fairbanks, 315 Medical Arts Bldg., Salt Lake City. 

Secretary-Treasurer: Dr. Dean Spear, 516 Boston Bldg., Salt Lake City. 

Place: University Club, Salt Lake City. Time: 7:00 p. m., third Monday of 
each month. 


VIRGINIA Society OF OTo-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Mortimer H. Williams, 301% Franklin Rd. S. W., Roanoke. 
Secretary-Treasurer: Dr. Meade Edmunds, 34 Franklin St., Petersburg. 


WEsT VIRGINIA STATE MEDICAL ASSOCIATION, Eye, Ear, NOSE AND 
THROAT SECTION 


President: Dr. George Traugh, 309 Cleveland Ave., Fairmont. 
Secretary: Dr. Welch England, 62114 Market St., Parkersburg. 


LOCAL 
AKRON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. L. Mather, 39 S. Main St., Akron, Ohio. 
Secretary-Treasurer: Dr. V. C. Malloy, 2d National Bank Bldg., Akron, Ohio. 
Time: First Monday in January, March, May and November. 


ATLANTA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. B. M. Cline, 153 Peachtree St. N. E., Atlanta, Ga. 
Acting Secretary: Dr. A. V. Hallum, 478 Peachtree St. N. E., Atlanta, Ga. 


Place: Grady Hospital. Time: 6:00 p. m., fourth Monday of each month from 
October to May. 


BALTIMORE MepicaL Society, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Ernst Bodenheimer, 1212 Eutaw PI., Baltimore. 

Secretary: Dr. Thomas R. O’Rourk, 104 W. Madison St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m,, 
fourth Thursday of each month from October to March. 
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BIRMINGHAM Eye, Ear, Nos—E AND THROAT CLUB 
President: Each member, in alphabetical order. 
Secretary: Dr. Luther E. Wilson, 919 Woodward Bldg., Birmingham, Ala. 
Place: Tutwiler Hotel. Time: 6:30 p. m., second Tuesday of each month, Sep- 
tember to May, inclusive. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Michael J. Buonaguro, 589 Lorimer St., Brooklyn 11. 

Secretary-Treasurer: Dr. Louis Freimark, 256 Rochester Ave., Brooklyn 13. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OpHTHALMOLOGIC CLUB 
President: Dr. William H. Howard, 389 Linwood Ave., Buffalo 9. 


Secretary-Treasurer: Dr. Sheldon B. Freeman, 196 Linwood Ave., Buffalo 9. 
Time: Second Thursday of each month from October to May. 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Each member, in alphabetical order. 

Secretary: Dr. Douglas Chamberlain, Chattanooga Bank Bldg., Chattanooga, Tenn. 

Place: Mountain City Club. Time: Second Thursday of each month from 
September to May. 

CHICAGO OPHTHALMOLOGICAL SOCIETY 

President: Dr. Peter C. Kronfeld, 58 FE. Washington St., Chicago 2. 

Secretary: Dr. W. A. Mann, 30 N. Michigan Ave., Chicago 2. 

Place: Continental Hotel, 505 N. Michigan Ave. Time: Third Monday of each 
month from October to May. 





CINCINNATI GENERAL HospiItAL OPHTHALMOLOGY STAFF 


Chairman: Dr. D. T. Vail, 441 Vine St., Cincinnati. 
Secretary: Dr. A. A. Levin, 441 Vine St., Cincinnati. 


except June, July and August. 


CLEVELAND OPHTHALMOLOGICAL CLUB 
Chairman: Dr. M. Paul Motto, Rose Bldg., Cleveland. 
Secretary: Dr. H. H. Wygand, Guardian Bldg., Cleveland. 
Time: Second Tuesday in October, December, February and April. 
COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. W. S. Reese, 1901 Walnut St., Philadelphia. 
Clerk: Dr. George F. J. Kelly, 37 S. 20th St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CoLuMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
Chairman: Dr. Erwin W. Troutman, 21 E. State St., Columbus, Ohio. 


October to May, inclusive. 


Corpus Curistr Eye, Ear, Nos—E AND THROAT SOCIETY 





Place: Cincinnati General Hospital. Time: 7:45 p. m., third Friday of each month 


Secretary-Treasurer: Dr. T. Rees Williams, 380 E. Town St., Columbus 15, Ohio. 
Place: University Club. Time: 6:15 p. m., first Monday of each month, from 


Chairman: Dr. C. B. Collins, 704 Medical Professional Bldg., Corpus Christi, 
Texas. 

Secretary: Dr. L. W. O. Janssen, 710 Medical Professional Bldg., Corpus Christi, 
Texas. 

Time: 6:30 p. m., third Tuesday of each month from October to May. 
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DALLAS ACADEMY OF OPHTHALMOLOGY AND OTOo-LARYNGOLOGY 


President: Dr. Ruby K. Daniel, Medical Arts Bldg., Dallas 1, Texas. 

Secretary: Dr. Tom Barr, Medical Arts Bldg., Dallas 1, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings aie 
devoted to clinical work. 


Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. C. Schmitz, 604 Locust St., Des Moines, Iowa. 
Secretary-Treasurer: Dr. Byron M. Merkel, 604 Locust St., Des Moines, Iowa. 
Time: 7:45 p. m., third Monday of every month from September to May. 


DetroiIrT OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 

Secretary: Dr. Wesley G. Reid, 667 Fisher Bldg., Detroit 2. 

Place: Club rooms of Wayne County Medical Society. Time: First Monday of 
each month, November to April, inclusive. 


Detroit OPHTHALMOLOGICAL SOCIETY 


President: Dr. Raymond S. Goux, 545 David Whitney Bldg., Detroit 26. 

Secretary: Dr. Arthur Hale, 1609 Eaton Tower, Detroit 26. 

Place: Club rooms of Wayne County Medical Society. Time: 6:30 p. m., third 
Thursday of each month from November to April, inclusive. 


EASTERN NEw York Eye, Ear, Nos— AND THROAT ASSOCIATION 
President: Appointed at each meeting. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 330 State St., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


Fort Worth Eye, Ear, Nose ann TuHroat SOcIEtTY 


President: Dr. Rex Howard, 602 W. 10th St., Fort Worth, Texas. 

Secretary-Treasurer: Dr. R. H. Gough, Medical Arts Bldg., Fort Worth, Texas. 

Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month except July and August. 


Houston ACADEMY OF MEDICINE, OPHTHALMOLOGICAL AND 
Orto-LARYNGOLOGICAL SECTION 
President: Dr. Lyle J. Logue, 1304 Walker Ave., Houston, Texas. 
Secretary: Dr. John T. Stough, 803 Medical Arts Bldg., Houston, Texas. 


Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 8 p. m., 
second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Myron Harding, 23 E. Ohio St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 

Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of each 
month from November to May. 


Kansas City Society oF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Edgar Johnson, 906 Grand Ave., Kansas City, Mo. 

Secretary: Dr. W. E. Keith, 1103 Grand Ave., Kansas City, Mo. 

Time: Third Thursday of each month from October to June. The November, 
January and March meetings are devoted to clinical work. 
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Lone Beacu Eye, Ear, Nose AND THROAT SOCIETY 
Chairman: Dr. Francis Carl Hertzog, 117 E. 8th St., Long Beach, Calif. 
Secretary-Treasurer: Dr. Robert G. Thornburgh, 117 E. 8th St., Long Beach, Calif. 
Place: Seaside Hospital. Time: Last Wednesday of each month from October to 
May. 

Los ANGELES SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Secretary-Treasurer: Dr. K. C. Brandenburg, 110 Pine Ave., Long Beach 2, Calif. 
Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. Time: 

6:30 p. m., fourth Monday of each month from September to May, inclusive. 


LouIsvILLE Eye AND Ear SOcIEtTy 
President: Dr. Joseph S. Heitger, Heyburn Bldg., Louisville, Ky. 
Secretary-Treasurer: Dr. J. W. Fish, 321 W. Broadway, Louisville, Ky. 
Place: Brown Hotel. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. 


Lower ANTHRACITE Eye, Ear, NoSE AND THROAT SOCIETY 


Chairman: Each member in alphabetical order. 
Secretary: Dr. James J. Monohan, 31 S. Jardin St., Shenandoah, Pa. 


MEDICAL SOCIETY OF THE DistrIcT OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. P. S. Constantinople, 1835 I St. N. W., Washington. 
Secretary: Dr. Frazier Williams, 1801 I St. N. W., Washington. 


Place: 1718 M St. N. W. Time: 8 p. m., third Friday of each month from October 
to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 8 p. m., 
second Tuesday of each month from September to May. 


MILWAUKEE OtT0-OPHTHALMIC SOCIETY 
President: Dr. Ralph T. Rank, 238 W. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. Frank G. Treskow, 411 E. Mason St., Milwaukee 2. 
Place: University Club. Time: 6:30 p. m., fourth Tuesday of each month from 
October to May. 
MoNnTGOMERY County MeEpIcAL SOCIETY 
Chairman: Dr. H. V. Dutrow, 1040 Fidelity Medical Bldg., Dayton, Ohio. 
Secretary-Treasurer: Dr. Maitland D. Place, 981 Reibold Bldg., Dayton, Ohio. 
Place: Van Cleve Hotel. Time: 6:30 p. m., first Tuesday of each month from 
October to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. Rosenbaum, 1396 Ste. Catherine St. W., Montreal, Canada. 
Secretary: Dr. L. Tessier, 1230 St. Joseph Blvd. E., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. M. M. Cullom, 700 Church St., Nashville, Tenn. 

Secretary: Dr. R. E. Sullivan, 432 Doctors Bldg., Nashville, Tenn. 

Place: James Robertson Hotel. Time: 6:30 p. m., third Monday of each month 
from October to May. 
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New Haven OPHTHALMOLOGICAL SOCIETY 


President: Dr. William H. Ryder, 185 Church St., New Haven, Conn. 
Secretary: Dr. Frederick A. Wiess, 255 Bradley St., New Haven, Conn. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. W. B. Clark, 1012 American Bank Bldg., New Orleans. 
Secretary: Dr. Mercer G. Lynch, 1018 Maison Blanche Bldg., New Orleans. 
Place: Louisiana State University Medical Bldg. Time: 8 p. m., second Tuesday 

of each month from October to May. 


New York ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Rudolf Aebli, 30 E. 40th St., New York. 
Secretary: Dr. Truman L. Boyes, 654 Madison Ave., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


New York Society ror CLINICAL OPHTHALMOLOGY 
President: Dr. Maurice L. Wieselthier, 1322 Union St., Brooklyn. 
Secretary: Dr. Benjamin Esterman, 983 Park Ave., New York 28. 
Place: New York Academy of Medicine, 2 E. 103d St. Time: 8 p. m., first Monday 
of each month from October to May, inclusive. 


OKLAHOMA City ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Harvey O. Randel, 117 N. Broadway, Oklahoma City. 
Secretary: Dr. S. R. Shaver, 117 N. Broadway, Oklahoma City. 
Place: University Hospital. Time: Second Tuesday of each month from Sep- 
tember to May. 


OMAHA AND CouNCIL BLUFFS OPHTHALMOLOGICAL AND 
Oto-LARYNGOLOGICAL SOCIETY 
President: Dr. A. A. Steinberg, 1502 Farnam St., Omaha. 
Secretary-Treasurer : Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha 2. 
Place: Omaha Club, 20th and Douglas Sts., Omaha. Time: 6 p. m. dinner; 7 p. m. 
program; third Wednesday of each month from October to May. 


PassAIc-BERGEN OPHTHALMOLOGICAL CLUB 


President: Dr. Thomas Sanfacon, 340 Park Ave., Paterson, N. J. 
Secretary-Treasurer: Dr. J. Averbach, 435 Clinton Ave., Clinton, N. J. 


Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., last Friday of every 
month, except June, July and August. 


PHILADELPHIA County Mepicat Society, Eve Section 


President: Dr. Isaac Tassman, 136 S. 16th St., Philadelphia. 
Secretary: Dr. Glen Gregory Gibson, 255 S. 17th St., Philadelphia. 
Time: First Thursday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 


President: Dr. Clarence F. Bernatz, Park Bldg., Pittsburgh. 

Secretary: Dr. Robert J. Billings, Park Bldg., Pittsburgh. 

Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


READING Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. Isaac B. High, 326 N. 5th St., Reading, Pa. 

Secretary: Dr. Paul C. Craig, 232 N. 5th St., Reading, Pa. 

Place: Wyomissing Club. Time: 6:30 p. m., third Wednesday of each month from 
September to July. 
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RIcHMOND Eye, Ear, Nosk AND THROAT SOCIETY 


President: Dr. Luther C. Brawner, Professional Bldg., Richmond, Va. 
Secretary: Dr. Clifford A. Folkes, Professional Bldg., Richmond, Va. 


Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


RocHESTER Eye, Ear, Nos—E AND THROAT SOCIETY 


President: Dr. Frank Barber, 75 S. Fitzhugh St., Rochester, N. Y. 
Secretary-Treasurer : Dr. Charles T. Sullivan, 277 Alexander St., Rochester, N. Y. 


St. Louis OPHTHALMIC SOCIETY 


President: Dr. Vincent Jones, 634 N. Grand Blvd., St. Louis. 

Secretary: Dr. T. E. Sanders, 508 N. Grand Blvd., St. Louis 3. 

Place: Oscar Johnson Institute. Time: Fourth Friday of each month from October 
to April, inclusive, except December, at 8:00 p. m. 


SAN ANTONIO OPHTHALMO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Belvin Pritchett, 705 E. Houston St., San Antonio 5, Texas. 
Secretary-Treasurer: Lt. Col. John L. Matthews, AAF School of Aviation Medi- 
cine, Randolph Field, Texas. 
Place: San Antonio, Brooke General Hospital, Randolph Field or San Antonio 
Aviation Cadet Center. Time: 7 p. m., second Tuesday of each month from 
October to May. 


SAN Francisco County MeprcaL Society, SECTION ON Eye, 
Ear, NosE AND THROAT 


Chairman: Dr. Roy H. Parkinson, 870 Market St., San Francisco. 
Secretary: Dr. A. G. Rawlins, 384 Post St., San Francisco. 


Place: Society’s Bldg., 2180 Washington St., San Francisco. Time: Fourth 
Tuesday of every month except June, July and December. 


SHREVEPORT Eye, EAR, NOSE AND THROAT SOCIETY 


President: Dr. David C. Swearingen, Slattery Bldg., Shreveport, La. 

Secretary-Treasurer: Dr. Kenneth Jones, Medical Arts Bldg., Shreveport, La. 

Place: Shreveport Charity Hospital. Time: 7:30 p. m., first Monday of every 
month except July, August and September. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Clarence A. Veasey Sr., 421 W. Riverside Ave., Spokane, Wash. 

Secretary: Dr. Clarence A. Veasey, 421 W. Riverside Ave., Spokane, Wash. 

Place: Spokane Medical Library. Time: 8 p. m., fourth Tuesday of each month 
except June, July and August. 


SYRACUSE Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. A. H. Rubenstein, 713 E. Genesee St., Syracuse, N. Y. 
Secertary-Treasurer: Dr. I. H. Blaisdell, 713 E. Genesee St., Syracuse, N. Y. 


Place: University Club. Time: First Tuesday of each month except June, July 
and August. 


Totepo Eyr, Ear, Nose anp THROAT SOCIETY 
Chairman: Dr. L. C. Ravin, 316 Michigan St., Toledo 2, Ohio. 
Secretary: Dr. W. W. Randolph, 1838 Parkwood Ave., Toledo, Ohio. 
Place: Toledo Club. Time: Each month except June, July and August. 
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Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. W. R. F. Luke, 316 Medical Arts Bldg., Toronto, Canada. 

Secretary: Dr. W. T. Gratton, 216 Medical Arts Bldg., Toronto, Canada. 

Place: Academy of Medicine, 13 Queens Park. Time: First Monday of each 
month, November to April. 


WasHinetTon, D. C., OPHTHALMOLOGICAL SOCIETY 


President: Dr. Harold M. Downey, 1740 M St. N. W., Washington, D. C. 

Secretary-Treasurer: Dr. Richard W. Wilkinson, 1408 L St. N. W., Washington, 
H.C. 

Place: Medical Society of District of Columbia Bldg., 1718 M St. N. W., Washing- 
ton, D. C. Time: 7:30 p. m., first Monday in November, January, March 
and May. 

WitKEs-BarRRE OPHTHALMOLOGICAL SOCIETY 


Chairman: Each member in turn. 

Secretary: Dr. Samuel T. Buckman, 70 S. Franklin St., Wilkes-Barre, Pa. 

Place: Office of chairman. Time: Last Tuesday of each month from October 
to May. 





